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REPOKIy OF THE: DEPUSY.. MINISTER. 


To the Honourable |... P. BropEurR, 
Minister of Marine and Fisheries. 


Str,—I have the honour to present the thirty-ninth annual Fisheries Report of 
the Department of Marine and Fisheries for the fiscal year ending on June 30, last, 
and to give a statement of the more important details of the Fisheries Branch up to 


date. 

‘This report contains statements of expenditure and revenue, of the Fishing Bounty 
transactions, Fisheries Protection Service, Fish Hatcheries, Oyster Culture on the 
Atlantic and Pacific coasts, Scottish herring curing work in Canada, Bait Freezers, 
Dogfish Reduction Works, Fish Drying Scheme, and the several reports of the District 
Fishery Inspectors in the different provinces. Appended to the report will be found, 
as usual, two special articles by Professor Edward E. Prince, Dominion Commissioner 
of Fisheries, upon ‘ How to establish a Trout Pond’, and ‘The Pacific Fishing Industries 
of Canada.’ | 

The appendices referred to above, follow in order :- 

Nos. 1. Fishing Bounties, 
2. British Columbia Fisheries. 
. Alberta M" 


. Saskatchewan " 


. Manitoba " 


3 

4 

5 

6. Ontario I" 
7. Quebec " 

8. Prince Edward Island Fisheries. 
9. New Brunswick " 

10. Nova Scotia " 

11. Fish Culture Operations. 

12. Bait Cold Storage. 


13. Fisheries Expenditure and Revenue. 


British CoLtuMBIA FisHEeries Commission, 1905-06. 


The members of the British Columbia Fisheries Commission, appointed by Order 
in Council, approved by His Excellency the Governor General on July 22, 1905, con- 
tinued their work during the salmon fishing season of the present year. 
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By the order appointing them they were empowered to hold conferences with the 
authorized United States representatives, in the state of Washington, with a view to 
reaching some common ground of action, and formulating some mutual fishing regula- 
tions for the contiguous Pacific waters of both countries. They were instructed to visit 
the centres of the salmon industry and the various fishing localities on both sides of the 
international line. They were also instructed to take evidence at public sittings in 
British Columbia and make such inquiries and investigations as appeared necessary in 
order to make such report and recommendations as would enable the Minister of Marine 
and Fisheries to submit to the government for sanction regulations which will best 
preserve, protect and develop the fishing industries of British Columbia. 


When on June 6th, 1905, the late Minister of Marine and Fisheries (Hon. Raymond 
Préfontaine) informed the Hon. the Governor of Washington State, by letter, that a 
B.C. Fishery Commission was about to be appointed to thoroughly investigate the sal- 
mon and other fisheries of the Pacific waters of Canada, he called attention to the fact 
that ‘the interest of the salmon fisheries of Washington State are bound up with those 
of the Fraser river, and adjacent waters of British Columbia’ and it therefore appeared 
desirable that conferences or joint sittings should be held of uhe Canadian Commmissioners 
and a commission representing the state of Washington. ‘No doubt you are aware’ 
added the late minister in his letter ‘of the widespread feeling that some such mutual 
conferences should be held, with a view to the formulation of joint fishery regulations for 
the contiguous waters of the Straits of Georgia, Puget Sound, and the Strait of Juan 
de Fuca.’ In his reply, dated Olympia, June 13th, 1905, the governor (the Hon. 
Albert E. Meade) stated thit he would immediately appoint a commission ‘ consisting 
of the Fish and Game Commissioner of sthe tate and three other gentlemen familiar 
with the fishing industry which commission will be pleased to sit with the Canadian Com- 
mission alone or in connection with commissioners named by other northern boundary 
States’ and he promised to forward the names of the commissioners, when appointed, 
‘to the end that an immediate place and date of meeting may be arranged at the earliest 
possible moment.’ Subsequently other commissioners were added making the total 
number seven, namely :— : 
Mr. T. J. Gorman, Seattle, Chairman. 
Mr. E. B. Deming, Bellingham. 
Mr. J. C. Kerr, Seattle. 
Mr. E. E. Ainsworth, Seattle. 
Mr. Frank Wright, Bellingham. 
Mr. A. H. Woolard, Bellingham. 
Capt. Riesland, State Fish Commissioner. 


The British Columbia Commission consists, it may be added of the following 
members :— 


Professor E. E. Prince F.R.S.C., F.L.S. &e., 3 ieee Chairman. 
Mr. Campbell Sweeny, Vancouver. 

Mr. John C. Brown, New Westminster. 

Mr. Richard Hall, M.P.P., Victoria. 

Rev. George W. Taylor, F.R.S.C., F.LS., &e., Wellington. 


Mr. J. P. Babcock, Provincial Fishery Commissioner, Victoria. 
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The duties of Secretary of the Comnton have been performed by Mr. J. Charles 7 
McIntosh, barrister-at-law, Victoria, B.C. 


As empowered by the Order in Council July 22, 1905) appointing them Commis- 
sioners, and as directed by the instructions appended to the said Order in Council, they 
have, in addition to sittings for the taking of, evidence, and visits to the various fishing 
grounds in all parts of the coast, besides numerous private executive sittings, held ‘con- 
ferences with United States’ representatives in Washington State, and made visits to 
selected centres and to fishing grounds on both sides of the International Line.’ At 
these conferences the Canadian Commissioners thoroughly and exhaustively discussed 
the question involved, so that the Canadian contentions were throughly elucidated. 


To briefly summarize the commission's proceedings it may be stated that, after 
preliminary executive sitting in Victoria on Sept. 19th and 20th, 1905, and the appoint. 
ment of committees, one to investigate the herring fishery, especially near Nanaimo, the 
other to inquire into and report upon suggested topographical limits to be defined for 
fishing salmon in the Fraser river, an adjournment was made until November. On 
Nov. bOth and 11th, 1905, the British Columbia Commissioners met the Washington 
Special Commission, in Seattle, and held a lengthy preliminary discussion on the more 
important points arising in connection with the sockeye fishery in the Fraser river and 
the contiguous waters of the Straits of Georgia, Puget Sound, and the Straits of Juan 


de Fuca. 


As public sittings had, up to that period, not been held by the British Columbia 
Commissioners and no evidence had been taken, and as the Washington State repre- 
sentatives had not formulated their views or drawn up any suggestions for a code of 
mutual fishery regulations ; it was agreed to adjourn to meet at some future convenient 
date, with the understanding that statistical and other information should be prepared 
by both commissions, and certain reports and documents mutually furnished by one 


commission to the other. 


At the conclusion of the Seattle Conference, the chairman of the Washington 
Special Commission (Mr. T. J. Gorman) said. ‘We believe that a great deal of good has 
been accomplished in the meetings. We feel with the provisions made for data to be 
furnished at the future conference to be held, that we can without difficulty arrive at a 
satisfactory conclusion in regard to the matters in which we are all so much interested.’ 


Further executive sessions were held in November, as well as public sessions at 
which 112 witnesses were heard and a large mass of valuable testimony was received. 


The adjourned sittings were resumed in Vancouver on June 20, when arrange- 
ments were completed for making a tour of the United States traps and canneries in 
Puget Sound and the trap-nets in British Columbia waters west of Discovery Island, 
near Victoria. This tour in company with the members of the Washington Special 
Fishery Commission, from Bellingham tc Anacortes, and by Rosario straits to Point 
Roberts and Blaine, yielded much valuable information, and vhe visit immediately 
thereafter to the British Columbia traps in Fuca straits put the British Columbia com- 
mission in possession of the actual facts relating to the fishing localities and fishing 
operations. During this tour it was arranged that the further proposed international 
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conference should be held in Vancouver on September 19. At this conference, in the 
Board of Trade rooms, Vancouver, the membersof the British Columbia commission 
made a formulated statement of views and recommendations which a majority of the 
commissioners felt prepared to adopt, providing that Washington special Fishery Com- 
mission had some adequate recommendations to make to the Washington State legisla- 


ture with a view to the mutual preservation of the sockeye salmon supply in contiguous . 
waters. The main contention of the Washington State representatives was that a. 
weekly close time for sockeyes of 36 hours in their waters is rendered ineffective, owing’ 


to the alleged excessive gill-netting carried on in the Fraser river above New West- 
minster Bridge (that is to say, besween New Westminster Bridge and Mission Bridge, 
a distance of 38 miles). The Washington special Fishery Commission stated their 
willingness, as far_as they are able, to secure the continuance of the 36 hours close 
time, each week, in their waters, if all gill-netting for sockeyes be prohibited in the 
Fraser river, between the two bridges named. Such a prohibition, it is contended, 
would ensure the preservation, and possibly, the increase of the supply of sockeye salmon 
in the Fraser river. At this second international conference held on September 19, 
in the Board of Trade rooms, Vancouver, a final interchange of views took place with 
the result that mutual conclusions were arrived at. These conclusions of the Washington 
State commission will be embodied in their report which, it is expected, will be laid before 
the State legislature when it assembles in Olympia about the middle of December. The 
recommendation of the British Columbia Fishery commission are tabulated in an interim 
report forwarded to Ottawa early in October. It includes a minority report on points 
upon which the commi:sion was unable to come to a unanimous decision. 


A considerable amount of work still remains for the British Columbia Commis- 
sioners to complete ; but it is possible that a full and final report including a revised 
code of suggested fishery regulations for the province of British Columbia will be pre- 
pared during the winter and after full discussion will be presented in due course, when 
the work of the commission will then come to an end. 


GEORGIAN Bay FisHERY ComMISSION. 


During the year 1906 the further sittings of the commission, referred to in last 
year’s report, have been held, two of the commissioners (Mr. John Birnie, K.C., and Mr. 
J.J. Noble) carrying on the work most assiduously in spite of the absence of the chair- 


man (Professor Prince) who was closely engaged with important fishery duties on the 
Pacific coast. 


In February, Mr. Birnie attended in Ottawa and, with Professor Prince, reviewed 
most of the evidence with a view to the compilation of an Interim Report, and later 


Mr. Noble also discussed in the office of the Commissioner of Fisheries, some of the 
more salient points. 


On March 13th, the commission met in Toronto and took a large amount of impor- 
tant evidence largely referring to the decrease in the game fish of Georgian bay. At 
the second day’s sitting on March 14th, still further evidence was taken; and after a 
third sitting on March 15th, the commission adjou:ned to meet in Collingwood on 
the 17th and 19th of March. Unfortunately, owing to serious indisposition, Mr. Noble 
was not present at the Toronto or Collingwood sittings. Later in the year the com- 


~~ 
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missioners, with the exception of the chairman, continued there tour of the Georgian 
bay fishing localities, and took evidence from Midland on July 24th, to Kagawong 
early in September. There still remain to be visit :d Spanish river, Cutler, Algoma 
Mills, Blind river, Thessalon, and Sault S:. Marie, and strong representations 
have been made that evidence should be heard from fishermen further south including 
Windsor, and other St. Clair and Detroit river points. The commissioners feel that, 
in order to satisfactorily settle the very important questions which have been laid before 
them by the fishermen, fish-merchants, anglers and others, they will require to extend 
their investigations. They will thus be enabled to present a far more satifactory and 
conclusive report, and make recommendations likely to assist the Hon. the Minister in 
his decision upon the matters in controversy. 


MARINE BIOLOGICAL STATION. 


The Marine Biological Station has passed a second year at Gaspe and has continued 
the important fishery investigations commenced in 1905. 


Dr. Stafford again acted as curator and pursued his researches into vertebrate and 
invertebrate life in the waters off Gaspe. He will add considerably to his faunistic 
results, and as these afford insight int» the nature and location of the food, which 
attracts the marketable fishes to their recognized haunts, interesting reports will be 
made in due course. Professor Knight, who has made so many contributions to fishery 
knowledge of the highest practical importance, carried on some experiments as to the 
comparative merits of frozen and of fresh bait. The conclusions, drawn from these 
experiments, will be published, and will be of unique interest, as the matter is one upon 
~which the opinions of practical men all along the Atlantic coast are divided. Amongst 
the staff of workers, were several distinquished students and assistants from McGill, 
Toronto, and other universities. 


The question of deciding upon a permanent site for the Biological Station was 
discussed at the meetings of the board of management in Ottawa in January and in 
May and a committee was appointed to examine a number of localities in the maritime 
provinces and report to the next board meeting. 


The suggestion for a British Columbia Biological Station, at some suitable place on 
Vancouver Island has been before the board, and was urged by the Rev. G. W. Taylor 
F.R.S.C., of Wellington, near Nanaimo. Inasmuch as United States scientific men 
have actively carried on investigations in the Pacific waters of Ca ada, and one United 
States Marine Station has been equipped and has been in operation on the west coast of 
Vancouver Island, the urgency of immediately commencing Canadian biological investi- 
gations in these prolific and unparalleled watersis recognized. The British Columbia 
Fishery Commission have, it is understood, strongly pressed the matter, and steps stould 
be taken without delay to equip a small station and commence fishery researches early 
next season. Professor Prince and Rev. Mr. Taylor did some work, under the British 
Columbia Commission, with most fruitful results. 


GEORGIAN Bay BIoLoGICAL STATION. 


The staff of this Station, under the skilled guidance of Dr. B. Arthur Bensley has 
actively carried on its work as in previous seasons. Reports are in preparation, which 
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will probably tbe published with the fishery investigation results of the Marine Biological 
tation. The Georgian Bay Commission have not been able to formulate the special 
researches, which in their opinion would aid them in deciding crucial matters in the 
waters of Western Ontario. Next season these definite problems will be laid before 
the staff of the station, and their solution will no doubt follow the ‘exact scientific 


study which the staff will be able to bestow upon them. 


Professor Knight and Professor Prince had arranged to visit the station during 
the season, under authority of the Biological Board; but the visit was not possible. 


The fine collection of fish specimens form<d at the station, has been greatly added 
to, but, for details of the researches reference must be made to the forth coming reports 


now in preparation. 
Scorch Herrinc Curinc EXPERIMENT. 


Reference to this important innovation in the Canadian herring industry, will be 
found in the thirty-seventh annual Department Report, Fisheries, 1904, page lxxxiii, and 
in the thirty-eighth annual report, Fisheries, pp. xxvii. and eviul. 


This experiment has been conducted under the auspices of the department in charge 
of Mr. J. J. Cowie, of Lossiemouth, Scotland, an expert Scottish fish curer, thoroughly 
versed in the methods and trade connections, for the pa-t three years. 


The facilities provided embrace an up to date steam drifter, builp in Great Britain, 
and brought across the ocean by the department; gangs of Scotch drift nets, three 
fishermen, one cooper and six girls. Also imported barrels and salt necessary for the success 
of the venture in its entirety. 


During the first season 1904, the operations were carried on with Canso, Nova 
Scotia, as a base, both in the spring and fall fishery, and proved in every way satis- 
factory as demonstrating that the Canadian herring was capable of the same treatment 
as the Scotch herring ; that the fish itself is equal, if not superior, to those on the other 
side of the Atlantic, and that the product of the experiment so treated was capable of 
realizing prices equal to those of the Scotch article in the markets of United States and 
Russia. 


During the year 1904, after the Atlantic herring season terminated, Mr. Cowie, with 
a portion of his staff, proceeded to Nanaimo, British Columbia, where he demonstrated to, 
those interested in the business on the Pacific coast, the Scottish methods as applicable 
to the conditions obtaining there. 


For the season of 1905, Mr. Cowie’s operations so far as the spring fishery was 
concerned were repeated at Canso, but the fall fishery branch of the experiment was 
conducted at Yarmouth, and Clarke’s Harbour, Shelburne County ; the details of which 
are described in the Departmental Report of Fisheries for that year. As in the previous 
year, his field of operations was again removed in the fall to the Pacifie Coast. 


This season, the efforts of the Department in this respect, have been confined to 
the Bay des Chaleurs, where the full season, embracing both spring and fall branches, 
has been carried on with Caraquet, N.B., as a base of operations. 


REPORT OF THE DEPUTY MINISTER xvii 


SESSIONAL PAPER No. 22 


It may be said that hitherto the spring run of herring in these waters has been of 
no commercial value to the fishermen and handlers of herring, inasmuch as no concerted 
attempts have been made, since the termination of the fishery articles of the Treaty of 
Washington, to utilize this branch of the herring fishery in a legitimate business way. 
The herring at that season having been regarded as of no particular value, such as were 
taken were devoted principally if not wholly to the fertilization of the land by the local 
farmers. 


The feasibility of the utilization of these fish at highly remunerative prices, has 
created a most favourable impression among the fishermen on both sides of the Bay des 
Chaleurs, and their eyes have been opened to great future possibilities in this direction, 
and good results are expected to accrue immediately. Not only has it been demonstrated 
that a highly remunerative branch of the fishery has been wholly neglected, but it has 
been shown that the methods hitherto adopted in the prosecution of the fishery, irre- 
spective of the handling and curing of the fish, have been primitive and only partial in 
its character. The efforts made by the local fishermen have been confined principally 
to inshore or local operations, the failure of which having been sufficient to convince 
the operators of the absence of fish, engendering a corresponding lassitude in their 
attempts at exploitation. . 


The spectacle, however, of the Department’s steam drifter starting out in the 
evening to fishing grounds any distance up to 80 miles or so off shore, and returning 
the following forenoon with a substantial catch of fish, has awakened the fishermen to 
the fact that the fish are to be found offshore in localities where they have previously 
not been sought by their methods, although perhaps not to be encountered inshore 
where their operations have been confined. The Department having decided upon the 
Bay des Chaleurs as the base of the year’s work, in order that nothing should be left 
undone to make the experiment complete in all its branches. Mr. Cowie and his staff 
arrived in the county in time to make arrangement for the earliest catches, and the 
steam drifter which had to winter at Canso, reached the Bay des Chaleurs on the 28th 
April, but owing to the prevalence of ice, it was found impossible to enter Caraquet 
Harbour until the Ist May, but fishing operations were further prevented by ice until 
the 8th of that month. ouy 


The staff consisted of a crew of eight’men for fishing operations on the steamer, and 


six girls and one cooper for curing and packing on shore. 


The first catch of herring was landed on the 9th May, and from that date forward 
the spring fishery continued more or less regularly until the 14th June. 


The quantity of spring fish taken to that date being 504 barrels and these contrary 
to the expectations of the local fishermen were taken in deep waters all over the bay, 
showing the bay to be full of fish. i 


The spring fish were found to be in good condition up to the middle of May, full of 
milt and roe and pronounced by Mr. Cowie to be quite equal to the “full” fish taken 
on the east coasts of England and Scotland. 


About that date spawning takes place after which the spring herrings become thin 
which deterioration renders them practically useless for pickling according to the 
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Scottich standard, so that of the spring catch, not more than 240 barrels were curable, 
the balance being taken into the local fishermens’ bait freezers, for baiting purposes. 


In the beginning of July, while fishing about 40 miles from Miscou Point, and 
about 25 miles from Gaspé coast, the steamer came upon some fine large fat ‘“ Matjes ” 
of which 58 barrels were landed. The “ Matje” it may be here explained is a herring 
without roe or milt, but fat and well flavoured ; in other words, herring which having 
already shed their spawn, and passed their sick period are feeding and fattening before 
again filling up with roe or milt. Such fish are cured by a process, which contemplates 
their immediate consumption during the summer months, 


During the remainder of July the herring appeared to be scarce. 


On August 8, the first of what is known as the ‘fall’ run of herring was 
struck in the Gulf about 12 miles from Miscou, and were caught there in quantities 
varying from 10 to 16 barrels until about the end of the month, when fish appeared 
inside the bay and some were taken there up to about the end of September. 


For a few nights fair quantities were taken by a fleet of 60 local boats on the 
inshore grounds. ,These finished fishing, however, about the first or second week in 
September, their average catch being about 20 to 30 barrel of fall fish. 


The steam drifter ceased operations having caught 272 barrels of fall fish, the 
whole of which were curable. | 


Mr. Cowie remarks that the fall catch of the Bay des Chaleurs is comprised of the 
largest and fattest herring that he has ever seen, and nowhere around the British Isles 
are herring caught to equal them. 


During the month of May visits were made to Bonaventure and Gaspé Counties, 
where demonstrations in curing were given,the fishermen and others evincing the liveliest 
interest in the work and apparently appreciating the possibilities of a new industry 
along these educational lines. 


One Caraquet firm has made a start to cure in the Scotch style employing, local 
girls and having the fish cured on shore in uniform barrels, while others on both sides - 
of the bay are said to be making arrangements-for taking advantage of the plentiful 
Spring run of herring next year. To secure the largest quantities of curable spring 
herring before they have spawned, the fishery ought to begin about April 20, when 
a full month’s fishing of good marketable fish could be secured. At some places on the 
south shore of the bay the presence of ice would probably prevent so early a start, but 
the experience of this year is that a sufficiently early beginning could be made on the 


north shore, where the ice leaves earlier, permitting of full advantage being taken of the 
spring fishery at its best stage. | | 


This part of the coast, Mr. Cowie believes to be a never failing resort of herring in 
the spring and fall with the seasons fairly well defined, he considers that a regular her- 
‘ring, curing and exporting business could be built up there similar to that in Scotland. 


With only one boat drifting in this extensive area, the chances of striking the 
schools of fish are comparatively very small, nevertheless what the steamer has done 
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this year, has caused the fishermen of the bay to recognize the advantages of drift net 
fishing, and that with their own boats fitted for drifting with a fleet of about fifteen 
nets, herring in quantities cuuld be caught in the deep water, long before they reach 
the inshore areas, and when they are in the best condition, especially in the fall. 


It is interesting to note that towards the end of July, mackerel appeared to me 
plentiful, about 5,000 being caught by the drifter, which would seem co indicate the 
possibility of a lucrative mackerel fishery by drift nets in the bay. 


The spring fish and ‘Matjes’ are now in the New York market, and advices of 
their sale and prices realized have not yet been received. 


The fall fish and mackerel are being got ready for shipment. 


At the beginning of the present season, the department published a fisheries 
bulletin, embracing full instructions for the curing and packing of ‘ Full’ and ‘ Matje’ 
herring, and the construction of barrels in the Scottish method as applicable to the 
Atlantic provinces of Canada, which will be embraced in Mr. Cowie’s report of the 
season’s operations appearing in the supplement to this report. 


Fish BREEDING. ‘ 


The Commissioner of Fisheries presents his annual report on fish. culture, and 
the details covering the past season’s operations as conducted at the various fish 
breeding establishments by this department are included in the reports of the officers 
connected with this service, and form Appendix No. 11, of this report. 


Several new establishments have been operated for the first time and the uniform 
success of the season’s work is a matter of congratulation to all connected with this 
important branch of the service. 


The distribution of the large numbers of young fish from the thirty-two hatcheries 
now in operation throughout the D. minion is a serious and in many cases very expen- 
sive matter. Under the present system of stocking by application, long distances have 
to be covered by rail and team, and it often occurs that difficult portages are involved. 
Reference was made in last year’s report to the system of stocking by localities and 
whilst this suggestion has been carried out wherever possible, it is a system that might 
well be adopted by the department on a more extensive scale. 


The rearing-ponds at Lake Lester and the Black Bass ponds on the Bay of Quinte 
have been operated successfully and the lobster ponds at Fourchu, N. 8., under the 
supervision of Mr. H. E. Baker have again resulted in a successful season’s work. 


OYSTER CULTURE. 


The report of the Department’s Oyster Expert for the season of 1906 forms Annex 
C. to Appendix 11 of this report. Mr. Kemp divided his time between the oyster beds 
of Prince Edward Island and those of Shediac, N. B. 


This officer ends his report with a few extracts from a lecture given by him on the 
subject of private cultivation of oysters. While briefly stating what has been done in 
other countries, he surmises what could be performed at home. 


XX MARINE AND FISHERIES 
6-7 EDWARD VII., A. 1907 . 
GENERAL STATISTICS RE FISHERIES. 


EXTENT OF COAST. 


The fisheries of Canada are the most extensive in the world, extending over our 


immense sea-coast line, besides our innumerable lakes and rivers. 


The Eastern sea coast of the maritime provinces from the Bay of Fundy to the 
Straits of Belle Isle covers a distance of £,60) miles, which is more than double that of 
Great Britain and Ireland. 


While the salt water inshore area, not including minor indentations, covers more 
than fifteen hundred square miles, the fresh water area of that part of the great lakes 
belonging to Canada is computed at 72,700 square miles, not including the numerous 
lakes in Manitoba and other western districts all stocked with excellent species of food 
fish. 


FISHERIES EXPENDITURE AND REVENUE. 


The statement of the total expenditure for the different services connected with 
the fisheries of Canada during the last fiscal year will be found in Appendix No. 13 of 
this report. 


The total fisheries expenditure amounts to $968,722 subdivided as follows: 


Fisheries proper $155,929, fish culture $209,376, fisheries protection service $2 19,- 
876, miscellaneous expenditure $194,994, including also $158,546 distributed as fishing 
bounties. 


The net total amount received as revenue from fishing licenses, fines, &c., during 
the same period in the different provinces of Canada, is given as $98,009. This sum 
also includes $14,568 received from the United States fishing fleet as modus vivendé 
lic nse fees. 


A comparative statement of all the fisheries expenditure and revenue for the last 
fifteen years concludes this appendix. 


For fuller details of these different fishery expenditures, see Auditor General’s 


Report under their several headings. 


BOUNTIES FOR FISHING. 


The deep-sea fishermen of the maritime provinces received the sum of $158,546 as 
bounties on their respective catches of fish, for the season of 1905. 


Of this amount, the owners of 922 fishing vessels and their crews received $71,502. 
The balance $87,044 was distributed amongst 20,501 boat fishermen. 


For the past season the province of Nova Scotia received nearly double the amount 
of bounty paid to the other three provinces, viz. :—$100,664 ; Quebec, $34,185 ; New 
Brunswick, $15,379, and Prince Edward Island, $8, 317. 
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Since its inception (1882) the sum of $3,790,685 has been distributed amongst the 
fishermen of the above named provinces to enable them to better develop their industry. 


The regulations governing the payment of such fishing bounties as well as all parti- 
culars respecting their distribution form the first appendix of this report. 


VALUE OF THE FISHERIES OF CANADA. 


The whole catch of fish in our waters by Canadians, including fish products, seals, 
&c., during the season of 1905, aggregates the large sum of nearly twenty nine and a 
half million dollars ; nearly as much as the total production of both gold and coal 
in the Dominion, during the saine period. : 


It is a record breaking season, exceeding hy ovér four million dollars the large out- 
put of 1901, and by over six million dollars the yield of the previous year, which was 
considered a very good season. 


A glance at the following statements will easily demonstrate where this enormous 
surplus comes from. The province of British Co'umbia alone shows the vast increase of 
over four and a half million dollars. 


For the first time in the history of our record, has Nova Scotia been superseded as 
the banner fish producing province of Canada. Although it shows an increase of nearly 
one million dollars over the yield of 1904, yet the Pacific province heads the list by 
$1,600,000. 


The following table shows the total value of the fisheries of each province in their 
respective order of rank with their increases or decreases as compared with 1904 : 


Provinces. ee Increase. Decrease. 
$ $ $ 

British Columbia........ Wy se eRM EA ERT aI NCTA, fag CSAS ROU NS 3 | 9,850,216 Gol LOO i ese as 
Nova Scotia 250 oo.) ... ORLA SR INS Sie tert igh cee ahy oe Raima nme owe MN esi) Re Pee orients tree eee 
NOM DUIS Wee seh ee ae te UN mee M eater hc de 2 la | 4,847,090 EA GLOOR Shae Wik upgiee 
So ES SEE gS neh ED ie OTRAS SUS PUA ag URLS AN 0h eee 2,003,716 iS pines 1 eM Can Tea 
Pee pect A ee) Po, PEt ON Mak a MAL MAPS LN LE ee Th 70S, SCS ub th hte 84,266 
1 Ebead <1 Aud) 1 Bs 0 bea Wa ae ee Bae AR nuTsie hed c,h Ane a O98 OOO TC Mg oe} 78,624 
VU rarreemee ett Wie ahr Aten UNV) SMe kN ak. Pe MUA Aga eae? 
DASKALCHE WAR Oo OMUS iw oe veo) PA tet, ALT oleae ooh yO es st OMA A 1,811,570 SL Se eB SR 
HM Soy. OE BS TET 5 pe RR ae ew Bee an Oe rer bP) ee ee ee ae 

Potals ste: Po fict LP TWN ays GaP Malia: a oR ae 29,479,562 | 6,126,013 162,890 

Net increase....... RES Nhl eaMenige ta tet, sh net bata fee is 5,963,123 | 


With the exception of Prince Edward Island, showing a slight diminution, the 
other maritime provinces all show substantial improvement as compared with the yield 
of fish of the previous season. le | 


In fact, the two large increases indi atel above come from the extremes of the 
Dominion separated by three thousand miles, thus proving the immense area from which 


our piscine wealth is derived. 
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While the inland waters of the these western or central provinces show an increase 
of nearly $100,000, consisting chiefly of whitefish pickerel and pike, Ontario has a 
falling off of about an equal amount. 


Notwithstanding the large estimates of fish for domestic consumption in British 
Columbia, it is said to be far under the immense quantitiés used by the Indian popula- 
tion of that province as well as that of the Yukon district and other remote parts of the 
Territories where fish food is a staple article. 


The various features in the fisheries of each province are fully explained by our 
different inspectors in their respective reports, forming appendices from two to ten of 
this publication, as well as in their preliminary reports herewith. 


The following statement shows the relative values of the principal kinds of the com- 
mercial fishes (above $100,000) for the year 1905 as compared with those of the pre- 
vious year. 


Kinds of Fish. Value. Increase. Decrease. 
$ Bs $ 

REEL ELV ies PRL Locket gid eceg oo sho ow'a aioe cdo SLM, RE AEE nen 8,989,942 5,120,397 

ERVOSEOS cs Side Si beeen ADR eR 20 OE oes oa ree SUA; DOG. OS 215,847 
GCA ECE: Gata alee bare. wean gcg © dalek ee: od Ope Atte a Sd OP AQO WL! Sore tate ee 222,254 
PL errin ofa ete nt Se Pt Wl ae Lee een Abe 8 Gh 2 2,303,485 | 146,996 

WNL TUS) 1 Et 2 eae Oe ae ROR a EMILE ARN WEST eV a Kar! er UM Last “Nee TOD SObS hh cc eee me 7,651 
NMaciereli ts: 8c ie Mim ae Rye APC cole Ray St Ee ATL he een ae 958, 223 207,826 

DUC hs oO ee RTS MO ORE eRe Rp Sete ARENA AIRE VT to F 875,372 | 87,931 

PAPE CLOGIS Sais ae ere) WO GN oy etl oh ee) le ed Sea 806,743 | 167,770 

EPO N DG 20 gon ae) im a ee MIE te er BRR pis aaa Aol 784,988 146,421 

UOSIES | oA OE ie  e g iby COT ra ea cae o oe UE on ne es nee aR TOO, COG. heke ae tains 46,372, 
LANES ILE GS Ro eae LORE a AU ALD et Fag TON LY cee ae toc eae OLO.TODa a tae: 167,829 
ln ON 2 ENE SE ke ee etched LMM MET! APTN er aR EPEY. leon way Be ND 447,665 84,531 

giles DERRY aS Na aera: aD VER AIR MINN HE SAT Sy: | Ue A wae bail a Cee USPS 14,432 
1 ENC Gs. ee aR ae SAR. RN MN PML SUC Ole cpu ye ars ee) | 323:032 87,214 | 

DEST EE ane ale Pan Vaied VA Av ee Mh eat Ea caree ae nd) 269,851 54,513 | 

Mcgee Rk 2 entra e uesehne Shir ese LET MSCs LA DL OBE Wie alll Ds a 25,789 
BOUISENZ OO UME 1. SLE 8 2 CaF Norges Said hi, Ls ai oe ae, | LOSS Oe ts aes 42,932 
Uo SLaLe ern le RR RR Tene Mi es i Sa EN Nair teenie (4 (ett Sa eee AZ Pi S00 elke oes a 12,385 
el Sel AR Nes a eM ARENDS US MR Bey TOF OB SOR oe ee 2,236 
PUNT ey re be St, Erte eye 4. tat {Oa ence ene, 121,640 |}..\. fee 33,976 


The quantity of fish used as bait in the season of 1905 is valued at $455,900, and 
that of fish oil at $259,480. 


The fur seal skins secured by the British Columbia hunters during the same period 
realized $331,152. 


In past years, there seemed to have been an apparent struggle between salmon, lobster 
and cod for first place, but a glance at the above list shows the largest fluctuation ever 
recorded in our fishery statistics. Owing to the phenomenal catch of salmon in the 
British Columbia waters, that king fish not only heads the list with an aggregate value 
of nearly nine million dollars, exceeding the previous output by over five million dollars, 
but beating the famous record of 1901 by over one million dollars. This year the value 
of the salmon industry equals the combined productions of lobsters, cod and herring 
together. While the capture of salmon was considerable in the maritime provinces, the 
above mentioned extraordinary result is chiefly attributed to the enormous yield of 
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British Columbia, whose fishermen were expecting a-big run, as it was a fourth year 
and they were not disappointed. At times, the run was so large that canners had to 
limit the boats to 200 fish each per day, not being able to handle more. The quantity 
of salmon salted or disposed fresh was also larger than usual. Altogether, no less than 
eighty one million pounds of salmon were contributed to theindustry by the western 
province during last season. 


Not only did the lobster industry again hold its own, but the season of 1905 shows 
an improvement of nearly a quarter of a million dollars over that of 1904. 


This, however, must be ascribed to more remunerative prices received, especially for 
live lobsters shipped to Boston and neighbouring markets, as the pack of last season was 
less than the previous one, being given at about ten million and a half lb. cans, while 
there was 43,000 cwt. more of crustaceans disposed of in the shell than in 1904. 


Lobsters were reported more plentiful in the waters in the proximity of the hatch- 
eries of a few years’ existence, but they were of a smaller size. 


Of the twenty species whose value exceed the $100,000, the two most noticeable 
shortages are in cod and halibut, while the others are of minor importance. The other 
branch of the cod family as haddock, hake and pollock show fair impro.\ement. Mac- 
kerel and herring also yielded much in excess of the previous season. 


Of the fresh water species, pickerel alone shows a surplus yield, while whitefish, 
trout, pike and sturgeon have fallen off. 


From the year 1869 to 1905 inclusive, the five principal commercial sea fishes have 
yielded the following values to the industry : 


Oey ek RO cc Vy CTL! a A eR RRS to Ie $136,043,567 
eS MIPNIY G) apa Gath Mt alan re a eH 90,933,459 
EXC SUCTRGH Dy RNR CR Gea Ban To MO OR RY a 79,868,626 
Pe Reg Ss TS GAN AN G1 ae ete REC ma 72,565,569 


iste Me ren mun tee Olin ere Oise easel co, oN ea eee 46,047,244 


EXPORT OF FISH. 


During the last fiscal year, the fish and fish products including marine animals 
exported from Canada to foreign countries, chiefly to the United States and Great 
Britain, amounted to $16,040,000, being an increase of over five million dollars over the 
previous export. This surplus export corresponds well with the increased production. 


™ 
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OF the Yield and Vedab of the Fisheries of the Dominion of Canada’ for the Year 1905. 
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RECAPITULATION 
Or the Yield and Value of the Fisheries of the Dominion, &e —Concluded. 
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RECAPITU 
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| 
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a | oe UN Nee eo) a Re 
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pap Ealke, \Oried 5... Rate en . Cwt.{. 132,942 299,119) 33,470 
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different Provinces of Canada for the year 1905. 
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CaprraL INVESTED IN THE FisHinG INDUSTRY OF CANADA, FOR.THE YEAR 1905. 


Number of Persons Employed. 


During the season of 1905, no less than 82,870 fishermen were engaged in the 
Canadian fisheries, exclusive of the thousands employed in the lobster packing industry. 


While 9,366 sailors manned the 1,384 fishing crafts, no less than 73,500 fishermen 
used 41,463 boats for the same purpose. Altogether, nearly seven million fathoms of 
nets were used with many other fishing implements aggregating a capital of nearly thir- 
teen million dollars, that is over half a million more than the previous outlay. 


The lobster plant alone is estimated at $1,426,300, comprising the equipment of 
723 canneries, dispersed on the coast of the maritime provinces. Of these establish- 
ments, Nova Scotia operated 237, New Brunswick 198, Prince Fdward Island 196 and 
Quebec 92. Besides the packing industry, the shipping of these crustaceans alive or 
fresh to the New England markets has developed large proportions. For those suitably 
located, the latter branch of the lobster industry is the more remunerative. Over 14,000 
persons found profitable employment in these different establishments, whith put on 
the market about 104 million lb. of the preserved article, valued at $2,624,400. In- 
cluding the fresh lobsters, the whole output aggregates a value of $3,907,000, the second 
of importance on the list of commercial value. 


The salmon industry of British Columbia has, in 1905, surpassed any previous 
record of yield or value in that province. Over eighty million pounds of that fish were 
put on the market, prepared in different ways as commerce required. Over 17,250 
persons found employment in that branch of the fishing industry. These fishermen 
used about 4,800 fishing boats with over 800,000 fathoms of gill-nets, together valued 
at over $800,000. 


Not including the sealing fleet, (which is still valued at $393,600) the remaining 
capital invested in canning and other branches of the fisheries industry of this Pacific 
province is computed at $2,764,545. 


Only eighteen of the sealing fleet were hunting seals during the season of 1905. 
They were manned by 188 white men and 309 Indians. One vessel was lost at sea with 
its whole crew. The other vessels secured an average of 626 skins each. ‘The skins 
realized $24 each, an aggregate of $331,150. 
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CoMPARATIVE TABLE showing Number, Tonnage and Value of Vessels and Boats 
engaged in the Fisheries of Canada, together with the Value of Fishing Materials 
employed, from 1880 to 1905. 


Year. 


BOO ae Ass | 
1891... | 
ee | 
1893. ........| 
1894... | 
SCOR 7. | 
i | 
feos 3k) 
1 
eOo ea 
1900. .. 

1901. 

1902... 
1903... 

1904 


MO sat is ys 


———— 


No. 


VESSELS. 


Tonnage. 


45,323 | 
48,389 
42,845 
48,106 
42,747 
48,728 
44,605 
44,845 


33,247 
44,936 
43,084 
39,377 | 
37,205 | 
40,096 
41,768 
37,829 
42,447 

+ 40,679 
38,011 
38,508 
41,307 
40,358 


41,640 


Value. 
$ 

1,814,688 
1,765,870 
1,749,717 
2,023,045 
1,866,711 
2,021,633 
1,890,411 
1,989,840 
2,017,558 
2,064,918 
2,152,790 
2,125,355 
2,112,875 
2,246,373 
2,409,029 
2,318,290 
2,041,130 
1,761,239 
1,707,180 
1,716,978 
1,940,329 
2,417,680 
2,620,661 
2,755, 150 
2,592,527 
2,813,834 


25,266 
26,108 
26,747 
25,825 
24,287 
28,472 
28,187 
28,092 
27,384 
29,555 
29,803 
30,438 
30,513 

31,508 
34, 102 
34,268 
35,398 
37,698 
38,675 
38,538 
38,930 
38,186 
41,667 
40,943 
41,938 
41,463 


716,352 
696,710 
833,137 
733,186 
741,727 
852,257 
850,545 
875,316 
859,958 
965,010 
924,346 
1,007,815 
1,041,972 
955,109 
1,009,189 
1,014,057 
1,110,920 
1,128,682 
1,136,943 
1,195,856 
1,248,171 
1,212,297 
1,199,598 
1,388,008 
1,376,165 
1,373,337 


Value 
of Nets and 
Seines. 


$ 
985,978 
970,617 
1,351,193 
1,243,366 
1,191,579 
1,219,284 
1,263, 152 
1,499,328 
1,594,992 
1,591,085 
1,695,358 
1,644,892 
1,475,043 
1,637,707 
1,921,352 
1,713,190 
2,146,934 
"1,955,304 
2,075,928 


2,162,876 | 


2,405,860 


2,312,187 


2,103,621 
2,305,444 
2,189,666 


2,310,508 


Value of 
other 
Fishing Ma- 
terial. 


$ 

419,564 

679,852 

823,938 
1,070.930 
1,224,646. 
2,604,285 
2,720,187 


2,384,356 | 


2,390,502 
2,149,138 
2,600,147 
2,598,124 
3,017,945 
3,174,404 
4,099,546 
4,208,311 
4,527,267 
4,585,569 
4,940,046 
5,074,135 
5,395,765 
5,549,136 
5,382,079 
5,842,857 
6,198,584 
6,383,218 


Total of 
Capital 
Invested. 


$ 
3,936,582 
4,113,049 
4,757,985 
5,120,527 
5,014,663 
6,697,459 
6,814,295 
6,748,840 
6,863,005 
6,770,151 
7,372,641 
7,376,186 
7,647,835 
8, 681,557 
9,439,116 
9,253,848 
9,826,251 
9,370,794 
9,860,097 
10,149,840 
10,990,125 
11,491,300 
11,305,959 
12,241,454 
12,356,942 
12,880,897 


/ 
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CoMPARATIVE TABLE showing the number of men employed in the Fishing Industry 
since 1880. 


Total 
sas alee Number of | Number of Total avail 
Year. in Lobster | Sen tees Ob ee rishi 
Ganhonins: in Vessels, | in Boats. | Fishermen. Tahetee 
VEST. EE aaa ERE a Om aes 8,757 51,900 60,657 | 
Ne oe yet aah Me oe eee Teka 8,359 50,679 59,056 
Seay ee en Te De a ee er 8,498 52,785 61,283 
eS als ao Bed AR Couaies er ee 9,966 52,259 62,225 
USERS elo bi of ia ea een deer cea a 9,968 51,854 61,822 
Se a meee fe et Pee Meee: 93539 53,282 62,821 
IESG chara Mo LTTE IS ir be Veen a Ae ek ee 8,927 53,073 62,000 
aay sist aout. it ee aes re yg CS Pa ieee 8,911 BD, 247 64,158 
GRE Ghee" , OE eee ere ae EN 9,574 53,109 62,683 
ee Mined cn eral aot t 9,621 55,382 65,003 
OTS Oecd eae SEA eh ake aes 8,726 55,000 63,726 
0 Ee ere TUN RA, Pe a eos cage eae 8,666 56,909 | «65,575 
UL a A Oe ee 8,330 55,348 | «68,678 
Poe Dra Deel cn A a Ror ee 8,899 58,854 67,753 
2M See nee ptt Ne aes eR ar he | 9,525 61,194! 70,719 
OPIS aed 1h) a otk. 13,030 9,804 61,530 |. 71,334 | 84,364 
PODER RE Eiken ig dar, Ae 14,175 9,735 65,502) 75,287 | 89,412 
Pee Te ee ec 15,165 8,879 70,080 78,959 94,124 
PRO te eit ale, 4 sleds Paracas tye 16,548 8,657 72,877 81,534 98,082 
ithaca, eden gS aa 18,708 8,970 70,893 79,898 98,601 
i htnedae eee Geek aoe a 18,205 9,205 71,859 81,064 99,269 
TERM Ae reise ad 5. Rete eae 15,315 9,148 69,142 78,290 93,605 
eG pe nih amt! seek do! 7, ; 13,563 9,128 68,678 77,801 91,364 
ite een pro sgt aly ea hE 14,018 9,304 69,830 79,134 93,152 
RTE, alias i esr et Ree aie 13,981 9,236 68,109 77,345 91,326 
SEN ae are ig eh OR ee 14,037 9,366 73,505 82,871 96,908 
\ | t 
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FISHING SEASON OF 1906. 


PRELIMINARY REPORTS OF THE INSPECTORS OF FISHERIES IN 
THEIR RESPECTIVE DISTRICTS. 


GENERAL REMARKS. 


As the fishery statistics published every year are always a few months old, it has 
been customary to request all our inspectors of fisheries to briefly summarize the pros- 
pects of the current fishing operations as well. This year, owing to an early session of 
parliament and consequent early preparation of our report, the usual request comes to 
them three months before the end of the season, hence their data cannot be expected 
to be as reliable as formerly. However, a glance at the following reports from the 
different parts of the Dominion will give interested parties a fair idea of coming results. 


From a point of view of establishing comparisons, it is almost regrettable. that the 
total value of the 1905 fisheries, just published, soared so high above all previous 
records, as no doubt, it will be years again before such an aggregate is reached per- 


* 


manently. (Nearly thirty inillion dollars). 


While to the phenomenal pack of sockeye salmon was due the enormous surplus of 


last year, to the shortage of the same British Columbia industry may be ascribed the . 


large decrease in perspective for the current season. 


The other branches of the fishing industry there, will be as good, in fact, halibut is 
reported even better than in 1905. The same may be said of the herring business 
which is extending in different branches. 


The whaling sta‘ion in Barclay Sound will prove a successful venture. 


In the maritime provinces one fluctuation will make up for another, and the general 
result will be as satisfactory as in 1905. Salmon seem to have been plentiful almost on 
every part of the coast. The yield of the cod family will also generally prove as pro- 
ductive as the previous one. Prices for this staple article continued to be remunerative, 
much above the rates adopted for our statistical statements. The lobster industry will 
fall short of 1905, especially in Cape Breton, but in the Northumberland straits 
the packing will be as large as ever. Herring, especially for sardine purposes, was 
almost a failure in the Bay of Fundy. This will make a big contrast coming after 
the large catch of last year. 


Dogfish has not yet abandoned its usual summer resorts, although they were 
less numerous than in former seasons. 


The above remarks in the maritime provinces might embrace the gulf division of 
Quebec, where nearly all kinds of fishing are reported fairly satisfactory, excepting per- 
haps the lobster industry. Salmon and cod were abundant, some of the latter were 
reported caught as far up as Rimouski, quite an unusual event. 
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It is hoped that the inland western waters east of the rockies will at least maintain 
an equal production to that of the past few years. As civilization advances in the west 
there is more demand for fish food. With proper protection and due limitation to real 
domestic fishing, these waters might supply such food for years to come. With increased 
means of transportation, the temptation for commercial ventures will exist in fishing as 
in other pursuits. 


NOVA SCOTIA. 


Inspector A. C. Bertram, of Cape Breton, says that while some of the commercial 
branches have been exceptionally poor, others will yield an average, and that of salmon 
more than the previous one. 


Taking the whole industry, the result of this year’s operations will be a con- 
_ siderable decrease in the total value. ; 


The lobster fishery, the first branch of the fishery prosecuted in the season, and an 
important one, not only to fishermen, but to others employed in canneries, was a failure 
this summer. The spring herring fishery, an important fishery also, as spring herring 
are used largely for bait by not only local fishermen, but foreigners as well, was 
below the average. 


The cod fishery gave good results early in the season, but after the arrival of dog- 
fish early in July and scarcity of bait, this branch of the fishery became so discouraging 
to fishermen that hundreds of young men abandoned fishing and left their homes for 
either Western Canada, the coal mining districts of Cape Breton, or the Maine (U.8.) 
woods. 


The salmon fishery was unusually good, particularly in the Northern waters of the 
county of Inverness. Besides exceptionally good salmon net fishing, the principal rivers 
became well supplied, and in the famous Margaree, anglers have done better than in 
any of the past twenty years. 


Fishermen are preparing to vigorously prosecute the fall mackerel fishery, and 
more especially the fishermen of Inverness County. About the third week of September, 
mackerel appeared in large numbers, and some boats have already done well. Last fall 
the mackerel schools passed from the north bay southward on the northern part of the 
island through the Strait of Canso, instead of as formerly on the eastern side of the 
island. The result was immense catches by the fishermen of Inverness, and a poor 
mackerel fishery by the fishermen on the south eastern side of the island. 


Although the fishery for this year has not been good, there will be little or no 
distress during the coming winter, on account of the excellent crops of this year. 


Inspector R. Hockin of District No. 2, N.S., reports as follows:—From_ the 
reports received from the local officers it is estimated that the total yield will fall short 
of that of last year—about fifteen per cent. 


The returns from the cod, haddock, hake and pollock fisheries are expected to be 
considerably short of last year. 
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The yield of the halibut fishery will be nearly the same, and the same may be said 
of the mackerel. 


The herring, however, have been in abundance, and more have been taken than for 


several years. 


The lobster fishery will yield about 10 per cent short of last year, partly owing to 
boisterous weather on the Atlantic coast during the fishery season. 


Salmon will show a larger catch than for many years. 
More shad have been taken this year than for a number of years. 


The gaspereau fishery on the Atlantic coast has been almost a total failure. In 
the’ Bay of Fundy some have been taken but much less than the average. 


The dogfish were not in abundance at the first of the season, but lately have 
been numerous and are seriously retarding the efforts of the fishermen. 


* 


NEW BRUNSWICK. 


Inspector J. H. Pratt, N.B., says :—The catch of herring has not been so small for 
a great many years, more especially the smaller size for sardine purposes. On account 
of this unusual scarcity, and the sardine market being glutted with the manufactured 
article from last season’s pack, the prices received by our weir owners never exceeded 
$4 per hogshead and in many cases, much less. Large herring do not come early in the 
season as a rule, but there are good signs of this fish striking in shore soon and there 
isa clear market awaiting them with good prices. 


Dogfish have been as destructive as in past seasons, causing the usual heavy loss 
to the fishermen’s gear, but, in the past few weeks they are reported as decreasing in 
nunibers. 


Cod and haddock will show fully their usual catch with probably an increase on 
account of so many disappointed weir fishermen having been compelled to resume hand- 
lining for a living. Pollock fishing has been up to the average, especially the Quoddy 


river fishery, which compensated the fishermen to a large extend for the decreased sar- 
dine fishery. 


Several of the weirs at Campobello made large catches of pollock besides their 
usual herring catch, causing the envy of those who make their hauls by the more labo- 
rious process of the hand lines. 


The catch of salmon in the Bay of Fundy was an extremely good one, fully equal] 
to that of 1905. 


Dynamiting among the pollock schools has been practiced very largely all summer 
by the fishermen of Eastport, Maine, and on numerous occasions they came over among 
the pollock schools in Canadian waters with their explosives. 


The lobster catch will show about the same as last season, with prices good. The 


same number of factories were in operation, and their pack was about the same as that 
of 1905. ; 
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Inspector k. A. Chapman, of N. B., says :—More shads have been caught than for 
past few years. ; ) 


Salmon have been more plentiful in the aggregate than for several seasons past, and 
they are yet seen by our guardians in great numbers on all the streams which bespeaks 
for another large catch next year. = 


Spring herring were as plentiful as ever and the fall run on the Caraquet Miscou 
banks of unusually fine fat fish is now reported. 


The catch of codfish will be considerably larger than that of last year notwith- 
standing a great scarcity of bait. 


Fully as many smelts were caught as in previous year and they were of very much 
better quality. 
Considerably more mackerel were taken this year than last. 


It is too early yet to say much about oysters. 


While somewhat less lobsters were canned in the northern part of the district than 
in 1905, on our side of the straits, in. Westmorland and Kent counties, more have been 
taken than for many years. In fact, the catch was so large during Jast three weeks of 
fishing that much difficulty was found in getting help to pack them, many of the 
packers and fishermen in the northern part of the province propose to fish only in the 
spring aod fa'l, and allow no fishing during the summer months when they are spawning. 
If something of this kind could be done, I do not believe they ever could be fished out. 


The whole aggregate catch of fish will be considerably above that of 1905, and 
prices being high will make it an exceptionally good year for the fishermen. 


Inspector H. EH. Harrison, of Fredericton, says:—The inland fisheries of New 
Brunswick, taken collectively, have not given as good returns as previously. It is 
difficult to give any explanations for these conditions, other than it seems to be an ‘off 
year’ with most of the fish caught for market, particularly salmon. It is still harder 
to explain these conditions, regarding the upper part of the St. John and tributaries 
when salmon have been plentiful in the harbour and adjacent waters. The early spring 
reports were évourable to salmon ‘fishermen but it did not last long, and with few 
exceptions, those following that particular line, the returns were not satisfactory. Not 

only was this the case with net fishermen but angling was very much below the average 
on the Tobique river where most of the fly fishing of my district is carried on. It is 
reported that there is now a good run of salmon in York County waters. 


The quantity of shad taken this season was considerably below that of 1905. 
There is a possibility that this fishery is being carried on too extensively for the future 
good supply of this most valuable fish. Like conditions prevailed regarding alewives, 
but while it is possible that shad are being over-fished I do not think this is the case 
with alewives. However, if would be premature to form a decided opinion on one or 
even two years’ results. These fish were in large demand and I think fishermen were 
fully compensated. 


I look for an enlarged catch of sturgeon again this season. JI am decidedly of the 
opinion that greater restrictions are necessary; if total depletion of these valuable fish 
is not the result in the very near future. 


° 
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Trout fishing is reported extra good in some parts of the district and only fair in 


others. 


P. E. ISLAND. 


Inspector J. A. Matheson of P. E. I. says :—The lobster fisheries show a small increase 
over last year, notwithstanding that the stormy weather particularly, on the north side 
of the island, interfered a good deal with that section. 


Cod fishery commenced well in the early part of the season but fell off later, and 
will show a decrease from 1905. : 


Hake has been plentiful particularly in King’s county and continued well up to 
the first of September, when the dogfish appeared in great swarms on our coast, and 
destroyed this fishing. The outlook for fall fishing is not very bright, this fishing will 
show an increase over last year. 


Mackerel will show a slight increase over last year. The season opened with a 
large run of this fish and was then followed by some of smaller size during the season. 


Smelts show a decrease from last year. 


The quahaug industry has assumed large proportions in this province, and if 
properly protected will certainly be one of the best paying of our fisheries, and already 
this season, fifty thousand dollars worth were shipped from the province to the United 
States. 


PROVINCE OF QUEBEC. 


Dr. W. Wakeham.—Officer in charge of the Gulf division, reports that the final 
returns of the fisheries of the district will show a considerable increase over those of the 
two preceding years, all branches of fishery, with the exception of the Lobster fishery, 
having made good yields. 


The season began early, the first fishery to open, that of the spring herring, was 
as abundant as ever at the Magdalen islands, part of the main school passed south of 
the islands, and struck the shore of Etang du Nord, so that there was, eae not as 
large a catch as usual in Pleasant bay. 


Summer herring, as has been the case for some seasons back, kept off shore in 
deep water. Small herring fish about five inches long, were abundant all about the' 
coast, but the nets in general use had too large a mesh to capture them. 


Cod were abundant all season, and the summer catch on the south shore has been 
good, at the time of writing the fall fishing is on, and the reports are every 
where favourable for a good fishing, as both cod, and bait are abundant, unfortunately 
for the fishery, many of the boats are ashore for the winter, and that one half the fisher- 
men have left for the lumber camps. In spite of this the yield from the south coast 
fishing stations will be a good one. On the lower north coast, from Natashquan to 
Belle Isle, the fishing was a failure, as except at a few points, the Capelin school of cod 


kept off shore in June and July, on the upper north shore from Natashquan West, the 
fishery will be an average one. 
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The catch of salmon, both on the north and south shores, has been an abundant 
one, the best for many years. 


The lobster pack will show a serious falling off, the returns are not all in, as lobster — 
fishing is still going on at the Magdalen islands, but I do not expect that the final 
summing up of the statistics will give more than about two thirds of an average pack. 


The spring mackerel fishing at the Magdalen islands was good. The fall fishery is 
still being made. A very abundant seal hunt was made at the Magdalen islands in 
March and April, the seals were driven in on the shore, and all hands, men, women and 
children participated in the hunt. 


Dogfish were as usual of recent years, the cause of great annoyance and loss. 
They are now possibly out of the gulf. 


The season was a fine one, very warm, and without storms. 


Inspector Jos. Riendeau, of Montreal, says :—The yield of fish, in my district, this 
year will be inferior to last year’s catch, by one-half. This is due to several causes. 
First, the effects of latter years’ abuses begin to be felt. The big fish are gone; only 
the new generation is left. This must be protected, if we want to avoid a complete 
ruin. I would mention, as an example, sturgeon three or four feet long, which were 
abundant eight or ten years ago. This was a valuable fish ; it is now replaced by small 
sturgeons, measuring from 12 to 15 inches. I have even seen some on the market only 
seven inches in length. | 


I may state the same thing about ‘ barbottes’ (bullheads). This fish is also 
recherche. We used to catch some of a remarkable size and supplied the New York 
markets with them. Those we catch to-day are only fry, as compared with the old 
time ‘ barbottes ’. 


This may be said of all kinds of fish, frequenting our lakes and rivers. 


Another cause for this decrease is the following: During spring time, when the 
water is high, the bays become larger, and the small rivers and rivulets rise ; that is 
the time fish choose for_spawning, and they enter the bays or come up the rivers to 
deposit their eggs. Then inconsiderate fishermen lay their nets, or build dams, which 
destroy thousands of fish. In my opinion, severe laws should deal with such actions. 
This custom is followed especially in small bays south and north of Lake St. Pierre. 


A third cause for this falling off is the number of licenses granted by the province 
of Quebec. It is too large, especially on the south shore, from Nicolet to Sorel islands, 
and from Champlain to Pointe du Lac, on both shores ; fishing tackle is seen every- 
where, some of which extend from 200 to 500 yards. How can small fish be expected 
to escape such formidable tackle ? This seems impossible. 


It is also regrettable that trout should constantly decrease, as it is a most exquisite 
and valuable fish. I think that this is due to the fact that the fishing season for trout 
is too long. Nobody should be allowed to fish trout before June 15th or after September 
Ist. Fishermen fishing for their own use, should throw back into the water every trout 
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which would not be of the length stipulated in the regulations. This fish should not 
be made a commercial one ; I am speaking of speckled trout. 


I also consider it my duty to protest against the use of small seines ‘4 véron” or 
with minnows. This causes a large decrease in the catch of maskinongé, black bass, 
doré and trout. The results, this year, have been even worse than those of last year, 
which were not altogether very good. 


Inspector A. H. Belliveau, of Ottawa, says:—That in most of the inland districts of the 
province of Quebec, fi-hing results will still be inferior to the small yield of 1905. Not 
only the fish are falling off in size, but the better grades, as maskinongé, bass and 
pickerel, are gradually disappearing from their former haunts. This diminution may 
be safely ascribed to indiscriminate netting in the past as well as to the prevalence of 
the small meshed implements. 


Missisquoi bay held its own better than any other fishing ground in my district. 
Although the time allowed to fish is very limited, fishermen realized as much as in previous 
years. New York regulations somewhat hampered them, but other markets were soon 
found. The interested parties then contracted for their whole catch at a stated rate 
instead of risking the chances of a flu-tuating market. 


The few week’s seining allowed there in the spring cannot be so injurious as claimed 
by the petitioners for the prohibition of all netting as fish seems yet far from being 
depleted. The whole catch consists more of coarse fish than doré. 


In Richelieu river, fishing was not as good as formerly, and hoop-net fishing did 
not pay so well. No seines at all were tolerated ia that district this summer. The 
great Iberville eei-weir was aga‘n successfully operated, and even if Fulton market is 
closed to their owners, others as remunerative have been opened in the west. 


In the Saguenay district, salmon was abundant and poachers were very active 
making a home provision and even selling a few to summer hotels. 


In nearly all other parts of my extensive district, the fisheries will show a con- 
siderable decline. 


To save complete depletion, some of the waters should be set apart, for a few years, 
for the natural propagation of fish, and other restrictions, as regulation of mesh, and a 


minimum size of all species of fish, it is advisable to protect, should be adopted without 
delay. 


It is to be hoped that whatever is the result of the deliberations of the interprovin- 
cial conference, the fisheries will receive due consideration, and that the administration 


of its regulations will be simplified and improved instead of the confusion existing for 
the past years. | 


ONTARIO. 


Sd 


Inspector J. M. Hurly, of Belleville, says :—During the spring fishing season at 
which time the coarser species of fish are captured, good returns were realized by the 
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fishermen. The fishing for whitefish and herring was exceptionally good during the 


past season, in fact, it is reported to me as being the most successful for many years. 
In travelling over my district I find that angling has been very good and many 


Lakes and streams are showing good results from the stocking of young fish which goes 
on from year to year from the Fish Breeding Establishments. / 


The improved fishing in adjacent waters is no doubt largely responsible for the 
increase in the number of tourists visiting this section of the Dominion which means 
large expenditures of money benefiting all classes. 


The bass ponds on the Bay of Quinté are doing good work, a large number of 
bass measuring on an average 3 inches in length being distributed each year. 


I am sorry to say that carp, especially German carp appear to be on the increase, 
notwithstanding the fact that immense quantities are captured in hoop-nets each 
season. The question of some action being taken towards clearing the waters of these 
pests is becoming more urgent each year and the time is not far distant when very 
serious consideration will be necessary. 


Inspector O. K. Shepperd, of Ontario, reports that as far as he can judge from his visits 
to the various fishing districts, the commercial fishing in his division has not 
been up to the average and not as good as.last season, which was a very bad one. 
This applies especially to the Lake Erie district where the catch has so far been 
exceptionally light. The rod and line fishing shows a slight improvement over last 
season, especiallyin the Georgian bay district and in the inland waters. The law is being 
fairly observed but to my mind too great a number of netting licenses of all kinds are 
being issued, and unless this number is lessened, nothing can be looked for but a 
gradual diminution of our fisheries. 


The carp are doing incalculable damage both in the international waters and in 
the inland waters where they have gained a foothold; as well as-injuring the fisheries, 
they are destroying the wild rice which is the natural food of the wild duck. 


Inspector A. G. Duncan, of Marksville, Ont., says:—<As previously reported, the 
whitefish, salmon trout and sturgeon are gradually on the decrease and the catch of 
these species will not be equal to that of 1905. 


The fishery officers under the control of the provincial government have been 
fairly diligent in attending to their duties, but as they are not provided with the means 
of a proper enforcement of the fishery laws there is no doubt but that the number of 
nets fished is in excess of the number allowed by licenses and for the same reason there 
is considerable poaching done by American vessels in my division. 


It is an impossibility to enforce the fishery regulations unless the officers are 
provided with steam power to enable them to overhaul the tugs used alike by the 
Canadian and American fishermen. 


MANITOBA. 
Inspector Wm. S. Young, of Manitoba, reports an average fishing season. 
The catch of whitefish will not show much of an increase or a decrease. Sturgeon 


will show a slight falling off, while pickerel, pike and tullibees will show a slight im- 
provement. 
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However, the prices of fish received by the fishermen were just twice those of 1905. 
All fishing closed down the first day of September this year, instead of the 5th day of 
October as in previous years, so that when one considers that with a full month cut off 
the whitefish season, that the yield will be equal to that of the previous years. I think 
we will be able to congratulate ourselves on this achievement. 


SASKATCHEWAN. 


Inspector of Fisheries W. E. Muller, of QwAppelle, reports as follows :—This year 
will show an increased yield over that of 1905. The winter was very mild and allowed 
of ice fishing being pursued under very favourable circumstances. Heavy rains in June 
prevented the excessive lowering of the streams and lakes which had been looked for 
owing to the limited snowfall. Intense heat prevailed in July and August and some loss 
of fish was reported in the shallower lakes of southern Saskatchewan. Many more net 
licenses have been taken out by settlers wishing to fish on a small scale for their own use, 
and the amount of angling done again shows a large increase. The main winter export 
fishery was carried on at Moose lake where operations were very successful in the 
ageregate, though individual catches ruled smaller. In the Prince Albert district, a 
good winter catch was made at the Trout lakes leading to a renewal of the export trade 
which promises to grow considerably this coming season. At Cumberland the sturgeon 
fishing has not been so actively pursued this summer, but that fishery has been vigor- 
ously pressed in Cedar lake on account of its greater ease of access. Owing to increased 
local demand there is more fishing being done in the Battleford district and a consider 
able increase is expected there this coming winter. 


ALBERTA. 


Hurrison S. Young, of Alberta, reports, that all creeks were very low when the ice 
went out in spring, many were almost dry, and they did not rise until after the June 
rains. Settlers put in dams to hold water for stock, ani at many of these dams, fish 
were killed illegally. The guardians broke up many of these structures. There is but 
little commercial fishing in this district during summer. A few fishermen at Lac Ste. 
Anne, White Whale lake and Pigeon lake, supply the local trade in Edmonton and 
towns along the Calgary and Edmonton railway, but no fish are shipped outside the 
district. From all lakes the yield of white and other fish is report d good. 


The guardian at Beaver lake, reports that a sturgeon was killed in that lake this 
summer, having found its way up the Beaver creek from the Saskatchewan. Sturgeon 
were formerly captured in considerable numbers at Victoria and Edmonton by spear 
and gaff, during the time they were passing up stream to spawn, when they take 
advantage of the eddies and slack water along shore. Since the fishery regulations 
have been enforced, the practice has stopped, and a sturgeon is seldom seen in Edmonton, 
an occasional one only being caught with a night line. 


From reports I have received, I am afraid that there is great destruction of trout 
in the streams of southern Alberta, where the fishery regulations are not very well 
enforced. Dynamite is said to be used, T have reported fully on this matter. Reports 
may and probably are exaggerated, but I think there is no doubt that guardians should 
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be appointed to enforce the regulations, and prevent the destruction of trout that is 
now carried on. The Canadian Northern Railway will have steel laid on their line to 
White Whale lake this fall. This will- allow of summer fishing in these lakes, and 
care will have to be taken that they are’not overfished. 


The fisheries of the district are all likely to yield as good returns as in former 
years. If accurate returns could be had of the amount of coarse fish killed, the value 
of the fisheries of the district would show a large increase. I cannot see, however, how 


at present, more accurate returns can be had. 


The demand from settlers for fish with which to stock lakes where there are no 
fish, and from others to have bass or other game fish with which to stock waters where 
at present there are only suckers and pike, still continues, and the need of a hatchery 
somewhere in the west would seem to be more apparent every year. 


BRITISH COLUMBIA. 


Inspector C. B. Sword, of New Westminster, B.C.; says :—The sockeye salmon fishing 
may be considered practically closed, but it is quite impossible to give any estimate of 
what quantity of_cohoes and other fall fish may be packed as this fishing is just be- 
ginning. ‘The sockeye pack for this district has been very light about 178,500 cases, to 
which should be added about 7,000 cases packed in Victoria (district No. 3). 


On Puget sound the same state of affairs was experienced 150,000 or 160,000 cases 


will cover the pack. 
There has been a good run of spring salmon which, however, has been mainly 
shipped as mild cured or in cold storage. 


Halibut, which (though properly belonging to district No. 2) is next in importance 
to the salmon fishing, will I expect show an increase of from 20 to 25 per cent over last 
year. 

With the exception of these two varieties, I do not think that our returns will show 
very much change from last year, though I anticipate a moderate increase in all branches 


except of course the sockeye pack. 


Jno. T. William, inspector of fisheries, says :—That in district No. 2, Northern British 
Columbia, he is not in a position to give even approximate figures and data, at this 
early date, as the season is not yet completed, and he can therefore only in a general 
way express his opinion on the fishery prospects. He says: commencing at the south- 
ern portion of my district, the sockeye salmon yield on Smiths Inlet has been most 
satisfactory, the canneries there have secured a full pack, and a large number of sockeye 
have reached their spawning grounds in the lakes at the head of this inlet. 


Rivers Inlet has again supplied a full pack of sockeye salmon for the seven canneries 
in operation. Large quantities have also reached their spawning grounds on Oweekayno 
lake. 

Northern Coast Canneries Namu, Kimsquit, Bella Coola and Lowe inlet, have also 
done well, the sockeye salmon catch having proved most satisfactory to the cannery- 


men, particularly at Namu and Kimsquit. 
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It was my intention to visit the head waters of the Bella Coola and Kimsquit 
rivers this fall, but owing to other important engagements, I have been obliged to 
abandon the visit until the spring of 1907. | 


Lhe Skeena river has again proved a sad disappointment to the cannerymen, who 
have only succeeded in securing a half pack of sockeye, reaching about a two thirds 
pack including fall fish. 


I consider this is owing to the barricading of the streams and rivers at the head 
waters by the Indians, and unless this is stopped, the Skeena river will gradually 
deteriorate. Owing to the Indians having erected barricades on Babine river this 
season, very few sockeye have reached the spawning grounds, consequently four years 
from this season we may expect an exceedingly poor run, of this valuable fish. . 


The Naas iver canneries have done fairly well, securing about a two third’s pack of 
sockeye salmon, one or two of the canneries nearly filling up on fall fish. With regard 
to the other fisheries in my district, I cannot give even an approximate opinion, though 
I understand the halibut and oulachon catches have been good. 


Inspector Edward G. Taylor, of Vancouver, b. C., report as follows :— 


During the past year the fisheries of my district (Division No. 3) have from one 
point of view been most satisfactory ; but in another aspect the season has not been as 
satisfactory as was anticipated. 


The new whaling enterprise carried on in Karklay sound has been a marked success, 
and has rapidly developed into an extensive industry. Indeed for many weeks during 
the past_year there was an average capture of no less than three whales daily. Occa- 
sionally captures of the valuable Sperm-whale added to the remarkably remunerative 
results of the whale fishery on Vancouver island. 


The salmon fishery has brought excellent returns to the fishermen owing to the 
high price prevailing, and the large takes of spring salmon now in great demand. Some 
of the salmon trap owners have suffered a disappointment as the sockeye run was 
limited ; but many of the traps were compensated ‘by the very fine catches of spring 
salmon and cohoes, The former being largely bought for ‘ mild curing’ purposes—the 
latter for cold storage, for fresh fish trade in the Northwest Provinces. 


The herring fishing was again pursued on an extensive scale, and has grown to be 
quite a leading industry. Nanaimo of course, being the chief centre. The catches of 
herring are cured in Nanaimo as kippers, bloaters and pickled as well as salted, and 
frozen for bait. > 


The demand for bait is very large for the halibut fishery ; quantities being exported 
to Washington State for that purpose, while steamers call at Nanaimo for supplies of 
herring bait on their way to the northern halibut banks. 


There is a good opening for a crab-fishery as the crabs are of large size and 
extremely abundant. It is a growing industry, and during the past season quite consi- 
derable quantities were taken in my district. 
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Many localities in my district are famous for sport fishing, attracting anglers more 
and more every year as the spring salmon and cohoes afford fine troll and fly fishing. 
The Cowichan river, Campbell river, Englishman’s river, Alberni canal and others 
have a wide reputation. | 


The much esteemed Olympian oyster abounds in quite a number of places in my 
district, and some of the beds as at Blunden harbour and Barklay sound are of very 
large extent. The demand, however, is so large that many oyster areas already show 
signs of depletion. 


The Olympian oyster is of small size, often less than one fifth of the size of an 
average Atlantic oyster. The department has on several occasions carried out a scheme 
for introducing and planting the large Atlantic oyster ; but hitherto they do not appear 
to have bred or increased. For the first time in British Columbia the eastern oyster, I 
am pleased to report, has produced spat, and I have obtained ‘Seed’ oysters probably a 
year old at points where the eastern oysters was planted last year. 


During the month of July a Committee of the British Columbia Fishery Commission 
made a tour of the west coast of Vancouver island, and expressed their astonishment 
at the amazing fishery resources of the island, from Sooke to Quatsino sound. The 
party consisted of Richard Hall, M.P.P., and Mr. J. C. Brown, accompanied by myself: 
were conveyed on the C. G. 8. Quadra and received much valuable aid in their inves- 
tigations from Captain Hacket. 


During the herring season I was greatly assisted by the C.G. 8S. Falcon she 
proved very efficient in her patrol of the herring grounds. 


It is necessary, however, for the proper patrol of the waters between the island and | 
the mainland to have the services of a boat all the year round. 


Bait FREEZERS. 


The aid to the sea fishermen offered and extended by the department in the direc- 
tion of cold storage for bait, so as to ensure a supply of this essential article at times 
when there are no bait fishes on the coast, and bait cannot be otherwise procured, was 
begun as a departmental work in 1899, and in the year 1900 the first fishermen’s bait 
freezer was established at Ballantyne’s Cove, county Antigonish, Nova Scotia. The 
system was summarized in the departmental report for 1900 at page ix. 


The success which attended the initial efforts as demonstrated by the local small 
‘fishermen’s bait freezers’ with a capacity ranging from 15 to 40 tons of frozen bait, 
according to the requirements of the localities, and designed to meet the immediate 
needs of the shore boat fishermen, during the periods of the dearth of bait, without 
which they could not carry on their fishing operations, attracted attention to the inte- 
rests of the deep-sea bank fishing vessels, with a view to extending to that important 
branch of the fishery similar aid and conveniences. 


The operations of the Nova Scotia fishing fleet was greatly hampered by a lack of 
this most elementary essential to a successful fishing venture ; that is, an unfailing sup- 
ply of good fresh bait; resulting in a desultory exploitation of the fishery rather than 
a concerted and remunerative one. 
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Believing that an impetus would be given to the business in which most of the 
fishing vessels were tied up for more than half of the year, the department undertook 
to extend the experiment to a practical effort to do for the bank fishermen that which 
the small bait freezer was doing for the shore fishermen. 


For this experiment two points on the Nova Scotia coast were selected in turn ; one 
at Canso, and another at Halifax, where large bait cold storage establishments were . 
inaugurated with government aid under special conditions. 


The latter establishment was intended more particularly to meet the needs of a 
large fishing fleet in Halifax and neighbouring counties, which was unable to avail 
itself of the winter fishing because and only because of the fact that it was impossible 
to rely on even a partial bait supply, but with this disability removed, it was con- 
fidently expected that the incentive would revolutionize the winter fishing operations in 
the western portion of the sea-coast of Nova Scotia. 


The Canso establishment, the first inaugurated, was regarded as being of more 
general scope, for the supplying of vessels from all localities, visiting the banks of the Gulf 
of St. Lawrence as well as those of the Atlantic coast. 


The departmental report—Fisheries—for the year 1905, contains full descriptions of 
these two extensive bait cold storage plants and their processes as distinctive in type, 
importance, cost and principle from the small shore ‘ Fishermen’s Bait Freezers’, which 
range in cost from about $1,000 to about $4,500, according to relative importance and 
demands of localities. 


The Canso establishment sold to United States and Canadian fishing vessels this 
season up to date, 271,823 pounds of frozen bait, of which 1,554 pounds were herring, 
the remainder being squid. The price received for the squid was 3 to 3% cents per 
pound and that for the herring 24 cents. The bait remaining in the freezer up to 
- September 29 of this year being 2,000 pounds of herring. 


The Halifax establishment was ready for operation in time to provide bait to 
applicants at the beginning of the year, and that the expectations of its value to the 
fishermen during the winter season was fully realized is shown from the following 
summary. From the Ist January to 25th April, 1906, the frozen herring bait disposed 
of from that plant was: 


To inshore vessels and boats... . 38,323 lb. at $1.75 per 100 fish. 


To offshore banking vessels... . . 182,090 lb. at 3 cents per lb. 
To dealers in bait’... 0 29,547 lb. at $1.65 per 100 fish or 3 cents per lb. 
WooWrS: vessels, <0. ine set ee, 14,040 lb. at 35 cents per Ib. 


The bait thus supplied is stated to have turned out first-class and to have given 
satisfaction to the fishermen. The establishment was able to supply all those who 
made application for bait leaving about 100 tons on hand at the end of April, and the 
belief was expressed that the existence of the freezer there was appreciated by those 
who had already purchased bait and would encourage and stimulate the fishing in- 
dustry, by removing the uncertainty of supply which previously ruled. The stock of 
frozen herring on hand was by the end of September augmented to 150 tons, while 
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freezing operations were continuing, and it is expected that when the time for using 
frozen bait arrives, about the beginning of November when the fresh bait POD hy fails, 
there will be enough to supply the demand. 


The number of small shore fishermen’s bait freezers, continues to grow. There 
are now constructed : 


In Nova Scotian 4. par ee tee Meee Seite Ma Run che Nop etomey., Bh ¥ 29 
LEV LEIS NORE 5 cy POR apd RE hy agri. 0 2 alee Re ee ae LO, 
tnePrince Td wardalslanct.c. cos eas ae aC hee WR ee ae 
ig N.6 Week DiaeC Katee tnt og cane ee oe es we coe ah pion: 
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During the year there were established in, Quebec, three new freezers, one at St, 
Godfrey, one at Gascons and one at Bonaventure Hast, in Nova Scotia, one at Digby 
and one at Lunenburg, and in New Brunswick one at Caraquet. 


In addition to these there are under way new freezers at Sydney, at Half Island 
Cove, and at New Harbour, and in Quebec, one at Newport Point, Gaspé county. 
There are also in contemplation probably to begin this year, two freezers at Magdalen 
Islands, one at Carleton, Quebec, and one at Shippegan Island, New Brunswick. 


At the outset it was somewhat difficult to overcome the prejudices of the fishermen 
against frozen bait, the popular fallacy obtaining that it would not be effective and was 
easily torn from the hooks, but the persistent demonstrations of its practical usefulness, 
and efficacy, together with the fact of its providing a long felt want, have operated to 
remove those prejudices, and converted the opponents into advocates of the scheme. 


This growing confidence and appreciation is shown by a new feature in these small 
bait freezers this year. Hitherto this class of freezer has been limited, as above stated, 
to a capacity of from 15 to 40 tons, but recognizing their value, the associations of fisher- 
men interested at Digby and Lunenburg in Nova Scotia, and at Caraquet, New 
Brunswick, arranged for freezers with a capacity of 100 tons as necessary to meet their 
requirements, and the establishments at these places will operate on this increased basis. 


Mr. Peter MacFarlane, of New Glasgow, Nova Scotia, the department’s officer in 
charge of the establishment and construction of the shore boat fishermen class of freezers, 
reports the season as very favourable to a furtherance of the scheme. His report forms 
appendix No. 12 hereto. ; 


DoarisH REDUCTION WoRKS. 


The Fisheries Department Report for the past two years, treats somewhat fully of 
the experiment of a probable means of coping with the dogfish nuisance, by which that 
menace to the operations of the fishermen may be turned to some commercial advantage, 
which, if not wholly satisfactory from the standpoint of the fisheries generally, might 
form a partial offset to the disabilities involved in the inroads of these predacious fish, 
at least to the extent to which they may be utilized for the manufacture of oil and fer- 
tilizer. 
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The Shippegan reduction works which were completed last year about the end of 
the season, were operated at that time only sufficiently to establish the working of the 
machinery, hence the output was very limited. It started in this year, however, about 
the 27th July, and has been working continuously up to the time of writing, and it is 
expected that the season will close with very successful operation and a large output of 
oil and fish scrap for fertilizer. : 3 

The Canso establishment was ready last year when the dogfish first appeared in 
that locality, about the second week in September, and continued operations up to the 


end of the season in December. 


This year this establishment began operations on the 13th September, and is con- 
tinuing at the time of writing up to its full capacity. 


The experience gained at both establishments last season, which were their initial 
years, has had the effect of suggesting minor details in methods which will probably 
result in an improvement in the quality of the fertilizer scrap and oil produced. 


While at these points where these establishments are located, the dogfish can be 
secured in sufficient quantities under existing conditions, the complaints against this 
scourge, although serious and general, have not been so widespread and acute as in 
recent years. It may be too soon to hope for relief from this great disability, but it also 
may be the beginning of a gradual disappearance of the dogfish as the history of the 
fisheries has shown to have occurred at intervals of varying extent. The present 
visitation is probably one of the longest and most extensive that has occurred in the 
recollection of the fishermen. 


THE Souris Fiso Drizr. 


The fish drier, which was so successfully launched at Souris last year, with the 
object of bringing prominently before the fishermen engaged in line fishing for cod, 
hake, haddock, etc., the expediency and practicability of adopting improved methods 
for the drying of their catches, in order to enable them to place on the markets of the 
world an article equal to the best of its kind, and so obtain the highest prices prevailing, 
and to which extended reference was made at page xxix of the Annual Report of the 
Department of Marine and Fisheries, —F isheries,—for the year 1905, continued oper- 
ations this season under the same efficient management and on the same lines as last 
year. 


Drying started this season on the 8th May, and up to the 21st September there 
were received at the drier the following quantities of the different classes of fish :— 


Dry cod) ooo cs 5. depp eee 9.790." lb, 
Kenched cod 5... ; ls ee 241 0 ble 
Green seod).. 0,0 0.2104 ied ea ee ee 1,2 
Drychakeice ix '< . do@isis ee ee es 39,686 ‘“ 
Ken¢hed hake «;:::. 192. fez ovipesel ieee 84,193. § 
Green bake. :,°:2. . kv be. weiah ae ae eee 80,476 | 


Up to the date mentioned above, the following quantities were shipped :— 
led ® pcerstesitachueu ic oath lt eee eee ee 12),113 -lb. 
Hake (and haddock)..........., Ein Bere 65,438 “ - 
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These fish were shipped to Barbados, Jamaica, Boston, Great Britain, and Char- 
lottetown. 


In addition to drying, the putting up of boneless fish on a small scale, was under. 
taken this season, in connection with which a patent press was installed, for taking 
care of the scraps and pressing them into blocks, Since this work was started in the 
latter part of July, 6,595 lb. have been so put up, and have found a very ready sale 
in both Canadian and United States markets. 


That the object for which the drier was established is already being achieved is 
demonstrated by the fact that in its vicinity a very noticeable increase in the number 
of men engaged in line fishing has obtained, with a consequent increment in the quan- 
tities of fish caught. 


THE BEHRING SEA QUESTION AND PELAGIC SEALING. 


Last year’s report dealt somewhat fully with the most recent formulated proposal 
of the United States’ government, referred to the Canadian government, which was 
that Great Britain should.agree to a prohibition of killing seals at sea during August 
and September and that the United States would in compensation therefor consent 
that such hunting should be permitted during May and June instead ; these two latter 
months being within the term of the close season provided by the Paris Award Regula- 
tions. 


As the net result of compliance with this proposal, would involve the voluntary 
- relinquishment by the Canadian pelagic sealers of the most remunerative two months of 
the year, comprising pratically the whole of the Behring Sea season, for two months 
when little or no sealing is done, coming as they do between the defined seasons. 
—that is the spring season up the coast and the fall season in Behring Sea, it 
is needless to say that this interested proposal did not find favour in Canada and 
consequently was not entertained. Some pertinent explanations of the situation are 
contained in the reference above noted. There is no change in the standing of this 
question since that report. 


Owing to the necessity for readiness for an exceptionally early session of Parlia- 
ment, the report of the department. is prepared pratically three months before the 
expiry of the year’s general fisheries operations, which precludes the possibility of the 
publication herein of the usual statistics of the pelagic sealing industry for the current 
season with notes and remarks thereon, since the requisite data is not yet available. 


FISHERIES PROTECTION SERVICE. 


The report of the Fisheries Protection Service wil: be published in a supplement at 
the close of the calendar year, as the vessels comprising the fleet are now actively 
engaged on their several stations, it would be impossible to deal with their reports at 
present. 


With the exception of the Steamer Princess replacing the La Canadienne in the 
Gulf patrol, the protective fleet of 1906 is the same as the previous one, consisting also 
of the Canada, the Curlew, the Petrel, the Osprey and Constance in the maritime 
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provinces ; the Vigilant in Lake Erie; and the Kestres and Valcon in the British 
Columbia waters. The above cruisers were commanded by the same experienced 
officers, and were assisted by four sea-going steam launches in the patrolling of the 
Atlantic coast. 


Two United States fishing schooners were seized off the coast of Cape Breton for 
fishing within the three mile limit. They were subsequently released upon payment 
of fines. : 


More foreign vessels must have taken advantage of the modus vivendi licenses, as 
the amount of such fees is much larger’than in 1905. The fishing season has still 
several weeks to run. 


OrTrTrawaA FisHErRies Museum. 


Last year’s report of the Canadian Fisheries Exhibits or Museum contained a list 
of the specimens embraced inthe collection. This year, the curator, Mr. A. Halkett, 
submits not only a general summary of the said collection, but adds descriptions of the 
vertebrate portion, especially the fishes, after the manner of the guides to the galleries 
of the British Museum. 


This report will form an appendix of the supplement to the 39th Annual Fisheries 
Report, to be published at the end of the calendar year with other matters, which it was 
impossible to embrace in the main report, owing to the early meeting of Parliament. 


THE FISHERIES STAFF. 


The outside staff of the fisheries branch of the department is larger than may 
be generally supposed, numbering to over nine hundred and fifty employees, sub- 
divided as follows : Twenty-four inspectors of fisheries and special officers; 112 overseers 
of fisheries with magisterial powers ex-officio, and 440 guardians, temporarily employed 
to assist the other officers in the protection of fish. The officers in charge of our thirty- 
two fish-hatching establishments with their permanent assistants ageregate over seventy 
employees, not including other persons employed during the busy season. The officers 
and crew of our protection fleet of cruisers aggregate 267, and there are also about forty- 
five persons employed as reporters for the Intelligence Bureau during all the fishing 
season, who are not otherwise connected with government work. 


A complete list of these different services will be issued in the supplement to our 
annual report at the end of the calendar year. 


PROVINCIAL AND DoMINION JURISDICTION. 


As has been from time to time intimated, since the decision of the Judicial Com- 
mittee of the Privy Council in 1898, the department has been, by agreement with the 
provinces, administering fisheries matters, as previously, pending some definitive adjust- 


ment of the relative rights and jurisdiction exercisable by the provinces and Dominion 
in regard to the fisheries. . 
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The only exceptions to this arrangement is the province of Ontario, to which the 
proprietory right in the fisheries were handed over at the time of the decision on the 
fisheries reference to the Imperial Privy Council, and the province of Quebec where 
such proprietary rights were handed over at that time as affected the inland waters 
from a line drawn across the St. Lawrence from Pointe des Monts to Cape Chatte. This 
handing over of property rights involved in the issue of licenses, however, in no way 
affected the federal jurisdiction as to legislation and fishery regulation, which is exclu- 
sively vested in the Dominion government as distinct from any property interest held 
by the provinces. 


It is hoped and expected that whatever agreement may be reached by the confe- 
rence of Provincial Premiers convened at Ottawa at the time of this writing, touching 
the relations of the provinces with the Dominion, will pave the way to some basis upon 
which a final adjustment of the relative jurisdiction of Dominion and Provincial gov- 
ernment over the sea-coast and inland fisheries can be reached. 


I have the honour to be, sir, your obedient servant, 


F. GOURDEAU, It.-Col., 


Deputy Minister of Marine and Fisheries. 


~ 
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HOW TO ESTABLISH A TROUT-POND. 
By Prorrssorn Epwarp EH. Prince, Dominion CoMMISsIONER OF FISHERIES, OTTAWA. 


Travellers in China from early times have marvelled at the zeal and ingenuity dis- 
played by the Celestials in the cultivation of fish and in the maintenance of fish ponds. 
In Canada, lakes, large and small, are innumerable in every part of the country, with 
very few exceptions, and as a rule they are, or have been, until recently, inhabited by 
fish. Trout, speckled (Salvelinus fontinalis) gray trout (S. namaycush) and red trout 
in the east, and rainbow, black-spotted, and Dolly Varden trout, in the West, have 
occurred in vast numbers in these illimitable waters. There are, however, once pro- 
lific lakes from which these fish are now absent, while in extremely rare cases, the 
lakes appear to have been naturally barren and have never contained any fish. I have 
recently heard of three such lakes, one in the province of British Columbia, the other 
two in the province of Quebec. 

When once a lake or creek has been inhabited by fish, there always remains the 
. possibility of its restoration if appropriate steps be taken: but in those cases, extremely - 
rare in the Dominion, of waters permanently barren of fish, some preparatory measures 
are necessary. In the present concise report I deal with both kinds of lakes or ponds, 
and in addition, I give some instructions as to the methods of procedure in creating or 
establishing new trout.ponds. 

For the successful cultivation of trout, or indeed of any of the better kinds of fish, 
‘it is necessary to secure the following conditions :— 

(1) Pure and abundant water. 

(2) Shallows for spawning, and deeper portions for hiding and for wintering in. 

(3) Food in plenty and variety. 

(4) Shadow and shelter from glaring sunlight. 

I take it for granted that proper precautions are taken against enemies, man, beast 
or bird, as failure in establishing successful fish ponds has frequently found explanation 
in midnight marauding by poachers, or in visits of sheldrakes, kingfishers, &c., or in 
other cases mink, otter and other fish-eating animals. Many so-called enemies are, 
however, entirely innocent of fish destruction. All ducks are not fish-eaters, and sand- 
‘ pipers, plovers, snipe, &c., beaver, muskrat, water-shrews, and similar creatures, do not 
devour fish : but live almost exclusively on vegetable food, water plants, insects, dc. 
The fish poacher is the worst enemy, and effective fences are almost essential to success. 

I shall deal with the formation of a trout pond, and in the latter part of this report 
shall treat of the best methods of stocking it with fish. 

Water.—The first condition necessary for success is pure water, with, if possible, 
an inflow and an outflow capable of being regulated by movable gates. Spring water 
is best, especially if of low temperature in summer, 46° to 54° F. being very favourable. 

Trout will live, and indeed, flourish, in still water, with no very apparent inflow, 
and even in such confined spaces as a rain-tub, a few trout have been kept for long 
periods : but the fish become tame and languid, the flavour of the flesh is affected, and 
they are always much stunted in growth. Hence if possible a portion of a stream or 
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small creek should be so diverted by a narrow channel or underground pipe, that a con- 
tinuous flow of water can be supplied to the pond or small lake. With such a con- 
tinuous inflow the trout placed in the pond will be healthier, more gamey, and in better 
condition generally. 7 ‘ 

It is well-known that aération of water goes on at the surface, and any coniparatively 
shallow stretch of water, especially if agitated at times, or ruffled by winds, will be 
purified, and be able to sustain fish life. I am acquainted with one case in which some 
young salmon, kept in a bucket placed in a hole in the ground, lived for three or four 
years in a healthy state ; but were much stunted in growth. They grew from a length 
of 14 or 2 inches to 6 or 8 inches ; but never exceeded that diminutive length. 


THE BOTTOM. ee 


The bottom of the pond should be of rock, clay or sand; but loam, mud or peat, 
imparts a flavour and colour to the water which affect trout unfavourably. Every one 
is aware that fish, taken in a wild state from lakes and streams, may have a disagreeable ~ 
flavour, when cooked ; at times, indeed, they are quite inedible on that account. If 
portions of the bottom are covered for a few inches with clear river sand, making a 
smooth surface, the fish will be found to lie there by preference, as soft mud or clay 
bottoms are avoided by trout as far as possible. It is absolutely essential that shallows 
covered with coarse gravel or pebbles should be provided in order that the trout may 
resort there at the spawning time. They can be netted, when on these stony shallows, 
and the spawn taken from them, as (unless the conditions are altogether unusual) the 
eggs if left on the pebbly bottom will become unhealthy and will die. A good supply 
of water pouring over the gravel, and reproducing the favourable conditions of the 
natural spawning beds, will of course enable the eggs to be incubated and hatch out in 
due time. The eggs are, however, better removed from the pond or creek and treated 
as set forth in my special report published in the twenty-eighth Annual (Fisheries) 
Report of the Department of Marine and Fisheries, 1895, on the hatching and rearing 
of trout. . 


DEPTH OF POND. 


An ideal trout pond should increase in depth from the upper gravelly end where 
the water flows in, and where it is three to six inches in depth, down to the lower clay or 
rocky portion where the depth should be 5 to 8 or 10 feet or more in depth. To these 
deeper portions the trout will move for safety and shelter, especially in winter when 
the danger of freezing in the shallow parts is thus avoided. Further, the small trout 
will haunt the shallow bottom, while the larger fish will keep in the deeper water, 
excepting on sunny days or when prompted to indulge their cannibalistic propensities. 
Large trout will at times readily feed on young trout, and sometimes prefer them, 
though normally a good supply of insect food fully satisfies them. As a haven of safety 
for the small fish it is necessary to provide a considerable shallow area in all trout ponds. 
Three fonds, one for fry and yearlings, not more than 24 inches deep at the lower end, 
a second for young trout up to 2 or 2} years of age, 36 or 40 inches maximum depth 
ot water and a third pond, with five feet of water at the deepest end for three and 
four year old fish is a very convenient arrangement, where feasible. 


FOOD IN POND. 


The question of a supply of appropriate food is allimportant. Insect food is really 
the best, and in a new pond, before an insect fauna is established in it, and May-flies, 
dragon and stoue-flies, vc. take possession and breed, an effective means of creating a 
supply of water-insects, is the introduction of a tub-full of green-weeds, scraped from 
the bottom of an old-established pond, or weedy creek of a river, into the pond. Such 
weed material will be found to contain an incredible amount of insect life, eggs, larvee, 
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&c. and small water-snails in abundance. The weeds chosen should be the matted 
masses found in still parts of a river or creek. To follow this plan is the readiest me- 
thod of establishing a supply of insect food, which is undoubtedly the most favourable 
feature in any successful trout pond. I have, in a former special report, given notable 
examples of the superiority of insect-food over all other forms of nutriment for half- 
grown and adult fishes. It hastens growth, improves the flavour of the flesh, intensifies 
game qualities, making the fish alert and active. Sir James Gibson Maitland recom- 
mended a mixture of eggs, flesh, &c., made into a tenacious paste and pressed through a 
strainer pierced with holes, so that worm-like convoluted fragments were formed. 
These the fish fed upon most greedily, but it was an expensive food and laborious to 
prepare. Artificial foods, chopped liver, or flesh, ground-up fish, boiled cereals, &c., pre- 
pared in various ways, are far less favourable for fattening trout. Frank Buckland 
recommended hanging the dead carcase of a bird or dog or even a large fish, from a 
branch over the pond, and after it became putrid and maggoty, giving it an occasional 
shake. At each shake the maggots would drop in hundreds into the water and form 
an admirable food for fish. The fat juicy maggots or larve of the blow-fly or blue- 
bottle fly, are a most nutritious and appropriate food. Trout grow amazingly if fed on in- 
sect food, and have better health and finer game qualities than when fed on butcher meat, 
liver or offal. Young trout greedily catch and eat the minute crustaceans which abound 
in fresh water: but the cultivation of small Entomostracans, Daphnia, Cyclops, and the 
- like, cannot be successfully carried out, unless after technical scientific training. For 
the methods to be adopted for the cultivation of these minute forms of life as fish-food 
reference must be had to fish-culture treatises by specialists. A few of the smallest 
species of chubs or shiners will furnish additional food if introduced, and if these smal’ 
minnows breed, the delicate newly hatched fry, in spring and early summer, will form 
dainty food for the trout. Care must be taken that no sticklebacks or ‘pin-fish’ are in- 
cluded with the harmless chub and shiners. The undesirable fish are recognized by the 
presence of three or more pin like spines on the back. They are, in some localities, 
erroneously called minnows (see my report on ’Vernacular Names. of Fishes’, Report of 
Mar. & Fish, 1900.) and are surprisingly pugnacious and destructive. Any introduced 
by accident or mistake should be at once netted and removed, they bite and injure the 
fry of larger species, and devour an amount of small insect-food wholly out of proportion 
to their own small dimensions. 


SHADY BANKS ESSENTIAL. 


Shallow ponds being exposed to the glaring sun readily become warm. ‘Trout can- 
not bear heat and can live in health only where the water is cool, clear and sparkling. 
Not only so, but their large sensitive eyes, unprovided with lids or shaded by eyebrows, 
are exposed to bright light, which blinds and injures them, and introduces sickness and 
weakliness. If the sun is very bright they hide away, when living under natural con- 
ditions, moving into deeper shady places, and only coming out in the evening or in 
the early morning, when the sun’s rays are oblique and less powerful. A few trees 
carrying thick foliage, or a row of low overhanging .bushes, willows or alders, will pro- 
vide the necessary cool shelter, if so situated that some of the deeper parts lie in sha- 
dow when the sun is high at mid-day. Floating wooden rafts or screens are preferred 
by many as the falling leaves in October are a source of annoyance, where trees are 
planted for shade purposes. 


PONDS SHOULD LIE FALLOW. 


The pond having been prepared and the foregoing conditions having been ob- 
served, it should be left for two or three months in spring until its newness has worn 
off and the insect and minnow life have become established. 
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HOW TO STOCK (ADULT FISH OR FRY). 


A few dozens of adult wild trout netted, under the authority of a permit, which 
‘the Hon. the Minister of Marine and Fisheries, Ottawa, has alone the power to issue, 
should be conveyed in casks of water or tanks, and liberated in the pond.* They should 
be left undisturbed for a year, fed if it seems necessary, but not distrubed or fished 
for. Many of them will be observed seeking the gravelly shallows in due time for the 
purpose of spawning. They might be allowed to spawn naturally during the first sea- 
son, especially if they have been caught in the late summer, or fall ; but the eggs will 
probably not incubate and hatch out in the confined area of an artificial or newly esta- 
blished pond. In later seasons, the eggs, as already stated, should be taken from the 
fish, fertilized, and incubated, and hatched artificially, as better results can be relied 
on, and many dangers can be thus avoided. In the second year angling may be car- 
ried on, and all but the largest trout returned to the water, unless very badly hooked. 

Some trout culturists prefer to stock ponds with small trout-fry, either newly- 
hatched, 5 or 6 weeks old, or fingerlings, 9 to 12 months old, If the conditions are 
favourable this stocking with young fish, either “alevins” or “ fingerlings” is bound to 
be successful; but three or four years at least must elapse before the pond will furnish 
any angling. The rate of the growth of trout and other fish need not be dwelt upon 
in this place, as I have treated the subject in my special report on the ‘ Maximum 
Sizes of Fish” in the Department’s Report, 1903. Itis difficult to give definite directions 
respecting the number of fish, which can be safely retained in a pond : but a spring 14 
in. square in volume, at a temperature of about 50° F. and flowing through a tank 24 
ft. long, 2 ft. wide, and 14 ft. deep ze. 72 cubic feet capacity will accomodate a thousand 
trout 9 to 13 inches long. Norris regards such accomodation as favourable, 7.e. 10 trout 
to each cubic foot of flowing water. The trout were fed on curds every second day—2$ 
quarts to a thousand fish. Half that number would, as a rule ensure better growth 
and more healthy fish. * 


RESERVE POND DESIRABLE, 


It may be added that a very advantageous arrangement is that of providing an 
additional pond, one flowing through a narrow channel into the other. The formation 
of two ponds affords many advantages. If gates be provided and a lateral overflow 
pipe be arranged, one pond can be run dry when desired and the fish taken out, or 
the bottom of the pond cleaned or rearranged. The Hon. Roger North, one of the, 
earliest English fish-culturists, recommended the drying of fish-ponds at intervals. He 
advised that they should lie fallow like a field, and the grass be allowed to grow: but 
he had in view the coarser kinds of European fish living in weedy sluggish waters, not. 
those finest fish of all the finny tribe the trout of clear English and Scottish streams or 
of Canadian lakes and rivers. Further, the migratory trout, when passing up the nar- 
row channel on their way to the gravelly shallows, which are suitable for spawning 
beds, can be secured either by means of barrier-nets of small mesh, placed across, or by 
an arrangement of wire-cloth movable gates; both these devices allowing the water 
to flow through, but barring the fish and retaining them until convenient for taking the 
eggs and incubating them in a hatchery. 

Finally, owners of trout ponds hardly need to be reminded that, even though trout 
are confined in privately owned enclosures, the provisions of the Dominion Fisheries. _ 
Act and Regulations under it apply to them. / 


va 


* Norris states that be carried 150 adult trout, for a distance of 60 miles, in a 40 gallon cask, two-thirds. 
filled with water, and with a piece of ice dropped in now and then. 
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II. 


THE PACIFIC FISHING INDUSTRIES OF CANADA 


By Pror. Epwarp E. Princze, CoMMIsSIONER AND GENERAL INSPECTOR OF FISHERIES 
FOR THE Dominion OF CANADA. 


The Pacific fisheries of Canada are carried on in the waters, marine and fresh 
water, of those two vast geographical divisions, the Yukon District and the province of 
British Columbia. The former may be described as having roughly the form of a right- 
angled triangle, whose base is an are of the 60th parallel of north latitude, its perpen- 
dicular an arc of the, 141st meridian, and its hypotheneuse, the Rocky mountains ; and 
the latter territory (British Columbia) may be compared to an enormous quadrangle, 
700 miles jong by 400 miles wide, stretching from the 49th parallel (or more correctly, 
from an imaginary line in the middle of “the Straits of Fuca, continuous, off Point 
Roberts, with the 49th parallel) up to the 60th parallel, and including the adjacent 
islands, large and small, south of the 55th parallel. .The inland waters are compara- 
tively unimportant as compared with those of the sea, when viewed from a commercial 
standpoint. The rivers are, it is true, of the highest value as the breeding resorts of 
salmon, and the upper waters, the kes and eas furnish food for the native Indian 
tribes, for the settlers, and inland communities. ‘The lakes on the whole are not pro- 
lific, but many of the mountain streams and large tributaries cannot be surpassed for 
_the excellence of the sport they afford. Nowhere can the angler find trout (rainbow, 
mountain spotted or cut-throat, and Dolly Varden) of finer game qualities. About a 
hundred and fiftieth part of the total area of British Columbia consists of lakes, while 
in the Yukon District the lakes, it is estimated, cover barely one three-hundred-and- 
fiftieth of the total geographical area. In these lakes and rivers large trout occur, 
some reaching a weight of 20 Ibs. to 30 Ibs., while whitefish, small grayling, and certain 
land-locked species of salmon, are also found ; but their total value in the Yukon Ter- 
ritory and in British Columbia does not exceed $150,000 per annum. 


The sea-fisheries are amongst the most prolificand valuable in the world. They 
have been developed along the coast of British Columbia to a marvellous extent, and 
they are capable of enormous expansion. The amazing feature of these fisheries is that 
they may be carried on in waters perfectly land sheltered. Hecate Straits, Dixon 
Entrance, Queen Charlotte Sound, and the Straits of Georgia, with Faciwerable deep 
inlets, bays and arms, are so shielded from the open ocean as to furnish unique condi- 
tions for the pursuit of fishing operations. Vancouver Island and the Queen Charlotte 
Islands form a barrier against the storms of the waters outside, while the shores of 
these islands are themselves penetrated by extensive channels, arms and bays abound- 
ing, like the adjacent ocean waters, in the most valuable economic species of fish. The 
investigations carried on by a committee of the British Columbia Fishery Commission, 
during “the past summer (1906) proved that extensive feeding grounds for fish occur on 
every “part of the coast from Victoria to Naas river. The bottom is in numberless 
places literally alive with invertebrate animals, especially shell-fish, annelids, shrimps, 
and sand stars, which constitute a very large part of the food of the most esteemed 
kinds of marketable fishes. The greatest spawning and feeding grounds in the world 
for herring, halibut, flat-fishes allied to the plaice and sole, and numerous other food 
fishes occur within the vast sheltered area (covering nearly 30,000 square miles) extend- 
ing from the international boundary line on the south to the Alasken limits in Dixon 
Entrance on the north, and shielded from the open ocean by Vancouver Island and the 
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Queen Charlotte Island group. The number of large rivers which take their rise on 
the Pacific slope of Canada is astonishing, including, with one or two exceptions, all the 
great salmon rivers on the western watershed of North America. The Fraser, Colum- 
bia, Thompson, Skeena, Naas, Stikine, Liard, Yukon, Pelly, Porcupine, Peel 
and other vast streams all have their sources in British Columbia or the 
Yukon District, and most of them rank as the greatest salmon rivers in the 
world, and flow duting their whole course through Canadian territory, though some 
like the Yukon, the Stikine, and the Co'umbia debouch into the sea beyond its buun- 
daries, It is an axiom amongst fishery authorities that food fishes improve in flavour 
and quality in cold northern waters, and it must be admitted that these Pac fic fishing 
grounds possess for that reason an enviable position. But the very plenitude of these 
fishery resources prevented a proper appreciation of them for many years, and even yet 
their real value, and their importance as entitled to rank amongst the greatest fisheries 
possessed by any country, are generally underestimated. While the salmon canning 
industry has for a quarter of a century occupied a prominent place amongst Pacific 
commercial enterprises, it is barely fifteen years ago since the immense value of the 
British Columbia halibut binks in Hecate Straits and Dixon Entrance was first appre- 
ciated, while the rich herring harvest along our Pacific shores went to waste until five 
or six years ago. ‘More money has been sunk in mines than will ever come out of 
them,’ said an eminent British Columbian to me some years ago, ‘and,’ he added,‘ even 
after our lumber has all gone and our forests have been cut down, our fisheries will still 
remain to supply labour and food, and are our most permanent natural resource.” 

That other fishery enterprises than the salmon industry urgently call for develop- 
ment has long been apparent to those familiar with marine and fresh-water fisheries. 
With my extensive experience, as a fishery official in both hemispheres, and my special 
knowledge of the North Sea and Irish fisheries, as well as my complete knowledge 
of the vast fisheries of Canada, I was more than twelve years ago impressed with the 
unlimited possibilities of the British Pacific fishery resources. My, public statements to 
that effect and my efforts to stimulate interest in deep-sea fisheries were not adequately 
seconded, mainly because the firms prominent in the salmon business were largely 
engaged in other enterprises, shipping, general supplies, grain, furs, etc., and were not 
really fishing firms whose chief interests were bound up with the fish business. Certain 
United States firms were, however, not slow to grasp the commercial value of the deep- 
sea resources of the province, and to them is largely due the growth of important halibut 
fisheries, and the like. 


SALMON. 


The salmon industry of British Columbia claims the first place in any review of 
the provincial fisheries, but the details are so well known that it is necessary to refer to 
certain salient features only. 

Since salmon canning operations began in a small way on the Fraser river in the 
‘sixties,’ until the present time, when about seventy canneries are operated on the 
coast, its growth has been gradual and healthy. The main operations have been con- 
fined to four centres, the Fraser, the Skeena, Rivers Inlet, and Naas river, each, except- 
ing the last, separated by a distance from each other of from two hundred and fifty to 
three hundred miles. At Lowe inlet, Namu, Alert bay, and at Clayoquot, on the west 
coast of Vancouver Island, canneries have also been long in operation, but the principal 
centre, with 42 canneries, has been the Fraser river. Twenty years ago, in order to 
guard against excessive fishing, the limit of 500 was placed upon the number of fishing 
licenses issued ; to-day over 3,000 licenses are issued, the licenses being required not for 
canning or packing but for fishing. During the greater part of the history of the in- 
dustry one kind of salmon may be said to have been mainly handled, viz., the sockeye, the 
vermilion-fleshed salmon of the Fraser and of British Columbia rivers generally. Spring 
salmon or chinooks, cohoes, dog salmon, hump-backs, and steelheads, were plentiful 
though infinitely less so than the marvellously abundant sockeye, and these less impor- 
tant fish were frequently thrown away. Some were smoked, others salted or frozen, but 
the British Columbia salmon par excellence was the sockeye. 
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A widely prevalent belief exists that every fourth year is a ‘big year’ on the 
Fraser, and no doubt some foundation exists for the belief, though the periodicity is not 
perfectly confirmed. Large runs during the last thirty years have, indeed, occurred 
three times in ‘fourth’ years, twice in ‘fifth’ years, once in a ‘sixth’ year, and three 
times in a ‘third’ year. There is however, even less semblance of periodicity in the 
northern rivers of the province. With the increasing demand for fish, salmon, other 
than sockeyes, have been increasingly canned in British Columbia, and official statistics 
show that of the salmon pack on the Fraser (1904) of 129,000 cases, over 51,000 cases 
were of these previously neglected kinds of salmon. In the last big year (1905), of the 
total Fraser River pack, 846,988 cases, 39,647 were cohoes, spring salmon, &ec. For- 
merly the pack was made up of 1-pound talls, whereas now the demand is for ‘ flats.’ 

Other changes are observable in the industry. The Indians and white fishermen 
have been largely displaced by Japaneses It isstated that 85 per cent of the Fraser 
river fishermen are Japanese, and in some canneries 90 out of every 100 employees are 
from Japan. Chinese labour prevailed in the packing establishments owing to its cheap- 
ness, but the price of that Oriental labour has immensely increased: $30 to $40 per 
month, in addition to board, being now paid by some canneries. The question of labour 
is one of the most serious to be faced in the Pacific salmon fishery as in so many other 
western industries. Hence labour-saving machinery is being increasingly introduced. 
Already salmon canning involves some of the most wonderful labour-saving machinery 
ever invented, including full lines of can-making machines, by which the tin cans are 
manufactured from tin plate, ready to be filled ; fish cleaning machines by which the fish 
are opened and cleaned as thoroughly, and much faster, than by hand; fish-cutting ma- 
chines by which the salmon are cut into pieces of the appropriate size for the cans ; 
filling machines by which the cans are filled with fish at the rate of one can per second ; 
topping machines by which the covers are fitted upon the filled cans ; crimping machines 
by which the covers are crimped after being fitted, and soldering machines by which the 
covers are soldered on the filled cans—all working automatically and in conjunction 
with one another in the utmost harmony. 

No question as to the cleanliness in handling the product can legitimately arise. 
It is scarcely touched by hand, and never carelessly treated, as the above enumeration of 
devices used in these great canneries demonstrates, while each establishment is kept as 
clean and sweet as a well regulated kitchen. : 

The Fisheries Commission authorized by the Dominion Government to investigate 
the fisheries in 1905 and 1906, paid visits of inspection to the various salmon canneries, 
especially those on the Fraser river, and their report upon the cleanliness of the methods 
adopted, the abundance of fresh water, and the rapidity characterizing the utilization of 
the fish aftef capture, was of the most reassuring and satisfactory. nature, in view of 
the ‘ revelations ’ made public in the meat canning industry of the United States. . 

The process of handling the fish has often been described. But the following brief 
summary may be given. After the salmon reach the cannery they are conveyed to 
tables where the fish are cleaned, head and fins removed, and after being cut into small 
‘chunks’ by machinery, they reach the women who act as ‘fillers.’ These fill the cans 
by hand and place them on a conveyor where they go to the crimping machine. As they 
pass through this, the cans are scrubbed till they fairly shine. In the washing of the 
exterior of the cans, steam is used. After this, it is a mechanical process pure and 
simple. The filled and topped cans drop on an incline through the soldering machine, 
and then the cans are aliowed to cool, preparatory to being taken to the retort. 

The first hot bath of the canned sockeye lasts thirty minutes. 

Placed on tables, the cans are then pierced by a small hole at a marvellously rapid 
rate by trained employees. The vent allows the gas to escape as well as the surplus heat. 
Following the venting, which takes but a few minutes, the cans are again hermetically 
sealed and in they go to the steam retorts at a temperature of 240° I’. and a pressure 
of 15 pounds to the square inch. 

It is not possible for an atom of foreign matter to get into the cans of salmon in 
any of these various processes. The strictest care is exercised. In fact, the whole pro- 
cess is so rapid that there is absolutely no chance for contamination. 
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An hour and a quarter is the time given in the steam retorts. Here the : ockeye 
becomes the tender, rich and well flavoured article of commerce in such demand. 
Every essential ingredient which nature implants in the sockeye is retained—not an iota 
is allowed to escape. The process makes absolutely certain the keeping qualities of the 
canned fish—it is not to be compared with any other treatment of fish of any kind. 
Trucks carry the canned product from the retorts, steaming hot, to the warehouses 
where the cans are cooled gradvally. : 

Labelling by machinery comes next, after lacquering in the same manner, and 
then comes the casing. Here again machinery plays the main part. The boxes, made of 
spruce, utilizing thereby a great lumber product heretofore well nigh valueless, are 
supplied ready to piece together. The nailing machine in the hands ofa skilful operator 
puts them together at a marvellous rate. Then the case is finished. 


Many attempts have been made to fill the cans by machinery, but the result has 
never been perfectly satisfactory, the steaks of fish being pressed and jammed, so that 
bones, skin and scales are mingled together, and present a very undesirable appearance, 
whereas in hand-filled cans the pieces are carefully placed in the can, the skin and scales, 
as a rule, outside, and the appearance of the contents when opened is agreeable and 
appetising. More success has attended the effort to gut and clean the fish by machinery, 
thus avoiding the handling by Chinamen of the salmon fresh from the boats. The 
‘Tron Chink’ or Smith cleaning machine was brought into use in 1905. It has the 
form of a sarge rotating wheel of complicated structure, and it is claimed that it cleans 
about 30,000 fish in a run of ten hours, and when running at full capacity does the 
work for which 51 expert Chinese cannery labourers were required. It needs about 
two horsepower to operate it. Only two operators are required to prepare a fish for the - 
cleaning machine as it is now operated. The first man takes the fish as it comes down 
the elevator and guides it past a knife which cuts the head off. The second passes the 
fish by the knife which cuts off the tail. The fish is then ready for the machine and is 
placed in the feeding trough. It passes through the trough tail first and the back fins 
of the tish come into contact with a self-sharpening knife which trims off the large and 
small fins. An automatic feed in the trough works consistently with the clamps on the 
wheel, six in number, and the fish is caught in the clamp by the tail, carried up through 
a centering device which holds it firmly, when the back clamps close on it. Self-sharp- 
ening, self-adjusting knives at the top of the machine remove all the remaining fins in 
a uniform manner and the fish passes on down t» the splitting saw, which is situated 
about one fourth of the way down from the top. The saw splits the fish in the exact 
centre, and it passes on, coming in contact with a rotary grappling device which re- 
moves the entrails and stirs up the blood on the backbone, leaving it ready to be washed. 
out with the aid of a stream of water and a rotary brush. The fish then travels on to 
within three inches of where it entered the wheel, and released, it slides on to a conveyor. 
After that the fish passes through the remaining processes above described. If the fish 
vary very much in size, the machine is apt to miss removing some of the fins and some 
hand cleaning is often necessary after the fish, ‘gutted and finned’ comes from the 
‘chink’. The apparatus is already installed in some of the British Columbia canneries, 
and a great many were operated in the United States canneries. I saw it in use in the 
Pacific American Company’s cannery at Bellingham. ‘This is the largest salmon can- 
ning plant in the world, and during the past season seven lines of machinery were 
operattd. The two machines which were in operation there supplied the seven lines of 
machiuery which packed on an average 9,000 cases of sockeye salmon a day, and two 
or three days ran over the 10,000 mark. At no time during the entire season, while 
the scows were bringing in the fish from the traps, was the canning machinery delayed 
for fish to pack. The iron chink kept them continually supplied and the lines of 
machinery never were idle for want of fish and frequently there were from 30,000 to 
70,000 fish cleaned ahead. a ; ‘ 

No doubt in small canneries, and in seasons when the run of salmon is limited, a 
costly machine of this character may be less economical than the method hitherto gen- 
eral of employing Chinese cleaners and Indian klootchmen and white women as fillers. 
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Recently, there have been signs of a movement northward of canners, who 
regard the Fraser river as in peril, owing to excessive fishing in the Straits of Georgia 
and Puget Sound. A great increase in the number of canneries in the north, and along 
the west coast of Vancouver Island is certain, within the next two or three years. 

Perhaps the most remarkable development is that of the dog salmon industry. 
These fish until recently were regarded with contempt, but so great is the demand from 
the Japanese market that more tank 3,000 tons, dry salted, were shipped last year from 
the province. Just as the turkey is the universal dish at Christmastide with us, so a 
salted dog salmon is the chief item at New Year feastsin Japan. The usual price is 
said to be 50 cents each in the Japanese markets’ Certain Japanese firms are prom- 
inent in the British Columbia dog salmon industry, and one of them salted over 58,000 
of these fish in 1905, a total weight of nearly 200 tons (the salt salmon averaging 7 
pounds, ie. 300 to a ton). 

In the adjacent United States territories, especially in Alaska, this salt dog salmon 
industry has assumed importance, but the recent Japanese tariff bill provides that fish 
must be caught or taken by Japanese fishermen on board J ee ships-in order to 
secure free entry into the Mikado’s dominions. 


The United States laws will not permit Japanese fishermen carrying on the fishery 
in Japanese bottoms, and a duty of 2 yen per 132°9 lbs. (i.e. about $1 per 133 lbs.) 
will be exacted by the Japanese authorities. The United States Consul General at 
Yokohama recommended meeting the case as follows :— 


‘If it is the desire of the United States government to promote the export of dry 
salted dog salmon from Alaskan waters to Japan, it would seem to me that the simplest 
way to do this would be by letting the Japanese catch their own fish in Alaskan waters, 
charging them a tax on every dog salmon caught, and stipulating that no other kind of 
salmon be taken. ‘There would be no trouble over this, as the habitat, etc., of the dog 
salmon is well known, and further, as they always run by themselves and do not mingle 
with sockeyes, king salmon and other high grade fish. 

Dog salmon, outside of the Japanese market, have little, if any, commercial value 
in Alaska. They are not fit for canning purposes and at present are only caught for 
this market. As above stated, this will cease if the Japanese obtain the fishing rights 
which they expect from the Russians, but if Japanese were permitted to catch their own 
@-salmon in Alaskan waters there is no reason why they should not pay a tax of about 
5 cents gold on each saimon caught, bringing in an annual revenue to the Alaskan ter- 
ritorial government of from $50,000 to $75,000.’ 

The consul believes that the present law should be changed for the reason that the 
sole market for Alaskan dog salmon lies in Japan and, inasmuch as the Russian fishery 
rights conceded by the treaty of Portsmouth are very problematical, a vast increase in 
the trade would be effected by complying with Japanese requirements for free entry. On 
the other hand, a royalty might be obtained by way of atax on every dog salmon caught 
and stipulating that no other kind of salmon be taken. 

The dog salmon industry in British Columbia, is, however, largely carried on by 
the Japanese themselves, who capture the salmon under license, and cure and prepare 
them according to their own methods. 

Quinnat or spring salmon, cohoes, steelheads, &c., are also shipped frozen, smoked 
and variously prepared ; indeed one firm is known to have sent 150 to 200 tons each 
season to the German, French and other European markets. 

The methods of fishing legally permitted in the province,are few. Drift or gill- 
nets of a prescribed mesh, purse and drag seines, and in a restricted stretch of coast, 
viz., from Victoria west along the shore of Vancouver Island, the staked trap-nets are 
licensed ; but the use of traps was until recently prohibited and, in the permanent inter- 
est of the salmon supply, they are not permitted generally by the Dominion government, 
in whose hands the supreme jurisdiction rests. Enormous catches are at times made in 
salmon traps especially when there are big runs, no less than 340,000 salmon being taken 
by one trap of the Pacific American Fisheries Co, in Puget Sound in 1905. ‘There is, 
however, great uncertainty in the working of salmon traps. 
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While the drift-nets are simply a hang net suspended from a line of corks or wooden 
floats, and attached at one end to the small row-boat of the giil-net fishermen, the trap- 
net is a much more costly and elaborate affair. The gill-net varies from 50 to 75 or 
even 100 or 110 meshes in depth, and is 150 to 300 fathoms in length, the mesh as de- 
fined by law being 53 to 7 inches in extension measure. The trap-net consists of a 
‘lead’ or wall of net fixed to massive piles running out from shore 400 or 500 fathoms. 
It leads the fish into a terminal inclosure, the ‘ heart’ the entrance being a narrow door 
or slit on each side of the ‘lead.’ A cone shaped ‘ tunnel’ leads from the heart into the 
‘pot’ or final trap, so that the fish passing throngh this horizontal funnel have no 
means of returning. Alongside the pot is a further quadrilateral inclosure called the 
‘spiller ’ into which the fish are admitted when the pot becomes filled ani crowded with 
fish. Ina ‘big run’ the pot has been known to become so packed with living salmon, 
that the sheer weight of the uppermost fish crushed and killed those on the bottom of 
the net. - It is said that some catches in Puget Sound were so enormous that the bot- 
tom could not be raised and the ‘ brailer’ or seine-like web passed beneath the fish in the 
pot and raised by means of a winch, could not be used. The pot had to be cut out 
and towed to the cannery. Trapscost from $5,000 to $15,000 or even $20,000 and in 
British Columbia, only 2 operated in 1904, 16 in 1905, and in 1906, 26 locations were 
licensed. 


HALIBUT. 


The halibut of British Columbia have an enviable repute. If not quite equal in 
whiteness and firmness to the Icelandic and North Sea fish, they are less overgrown and 
of finer texture. They do not reach the dimensions of European halibut, a length of 
five to six feet and weight of 250 pounds being exceptional, whereas much larger exam- 
ples are common in the German ocean.and are in great demand in the London markets. 
The waters between Queen Charlotte Island and the mainland, especially off Rose Spit, 
and off the west shore of Banks Island, were at one time veritably overcrowded with 
halibut. They literally ‘paved’ the bottom of the sea, indeed in 1893 an experienced 
fisherman informed me that the tug on which he was employed, secured 180,000 
pounds of fine halibut in the short space of seven hours, Many fish were rejected 
owing to small size or, on the other hand, excessive dimensions. Some of the halibut 
weighed 140 Ibs. and so crowded were the waters fished that the baited hooks scarcely 
reached the bottom before the fish took them. Asa rule the sides of the fishing tugs 
had to be built up with boards in order to retain the excessive catches so easily and 
rapidly made. The halibut are scattered all over the straits, but regular migrations 
have been noticed, and where the waters of Dixon Entrance meet the currents, moving 
from the south through Hecate Straits, and food appears abundant, the fish thickly 
‘congregate there. The fish often move into very shallow water, and far up the deep inlets 
such as Gardner, Bute, and other inlets, the Indians from time immemorial have been 
in the habit of taking them. Along the west shore of Vancouver Island, halibut are 
plentiful, indeed, in the coast waters of the province generally these esteemed fish are 
captured. Further north in the Alaskan waters halibut occur, but in diminished num- 
bers, while the once prolific areas northwest of Cape Flattery have long been ‘ played 
out,’ a few small sailing vessels from Seattle still, however, obtaining catches there. 
Besides the fleet of New England Fishing Company’s halibut tugs, there are a number 
of independent steamers engaged in halibut fishing, and operated by Canadian firms, 
one, the Celestial Empire being the first to use the otter trawl; but the Mlamingo also 
operates that very effective form of net. 

The steam vessels 130 to 150 feet in length which resort to the northern banks 
have 10 to 14 dories, each carrying two men, and these fish within a radius of seven or 
eight miles. From 7,000 to 10,000 lines of ‘trawls’ are used and the snoods are from 
three to six feet long, and salt or fresh herring is the bait mainly used. From the 
middle of September to the middle of March is the principal fishing period, but in May 
and early June many large halibut move into inshore shallows, especially on the east 
side of Graham Island. There the Indians have long been accustomed to take them. 
The New England Fish Company has received special concessions from the Dominion 
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government and are the principal halibut fishing firm operating in British Columbia 
waters. These concessions, for which any foreign company is eligible, include permission 
to land and tranship in bond, through Canada to the United “States, catches of fish 
caught in U.S. bottoms, and to purchase i ice and supplies under rules laid down by the 
Hon. the Minister of Customs of Canada. Certain provincial firms also take part, and 
vessels from Seattle, Tacoma, etc., exploit the halibut banks. Boats of 60-or 70 tons 
propelled by motor power 50 or 60 HP. are coming into use, facilitating quick trips to 
the fishing grounds and back to the Puget Sound markets. The annual catch is officially 
valued at about $500,000, but this does not include halibut locally smoked, cured, ete. In 
spite of rumours that the banks are being destroyed, there is much ev idence that the 
halibut are still more plentiful than on any other grounds in the world, and if some wise 
protection can be'devised to prevent the destruction of fish at the spawning time, the 
industry has stilla great future before it. Though the original abundance of the halibut 
has been reduced by excessive fishing yet single vessels during the past season have taken 
from 80,000 to 130,000 pounds of halibut in a single day; indeed about the middle of 
August last the new halibut steamer J/anhattan built in the United States for the New 
England Fishing Company secured the largest single catch recently recorded viz.: 170,000 
Ibs. of halibut, or 10,000 lbs. more than the steamer Vew Fngland which about the 
same date brought down 160,000 lbs. of halibut. Most of these fish, indeed all the best 
catches are made at that time of the year near Goose Island between Princess Royal 
Island and Queen Charlotte Sound, and no great distance from shore. Certain steam 
halibut vessels are known to have cleared in one season $80,000 after paying the ex- 
penses of the several trips, and the catches after being shipped east would yield even 
larger returns to the wholesale and retail dealers. Reliable estimates put the annual 
one of halibut in British Columbia waters at 20,000 to 25,000 tons in recent year: 8, or 
nearly ten times the total weight of fresh water fish caught i in Lake Winnipeg in a 
single year. 

The incoming of vast numbers of settlers into the Northwest provinces, and the 
growth of new towns and settlements east and west of the Rocky mountains is already 
creating a market of great proportions for Pacific sea fishes. Fresh halibut will soon 
be in large demand there ; but other methods of sending these fish into markets can be 
adopted. Halibut, codfish and other Pacific fish products are readily canned, smoked, 
&c., and certain Seattle fish firms are developing a business on these lines. New enter 
prises of this nature are capable of rapid growth in British Columbia. 


BLACK COD OR SKILL, 


The black cod (Anoplopoma fimbris) abounds in the northern waters of the 
province, especially along the western shores of Queen Charlotte Islands. It favours 
deep water especially depths of from 70 to 90 fathoms, though it is found at depths of 
200 to 250 fathoms. It is never caught in the surface waters and avoids shallows. 
The native Indians have long fished for this species in November and, again, in March 
and April, but it may be ‘taken in other months though the Indians-have not taken it 
at other times, being in December and the New Year season too much occupied with 
feasts and conviviality even if stormy weather did not prevent fishing operations then, 
while the salmon fishery, etc., occupied them at other times. 

The black cod is a most delicious food fish, of firm and flaky texture, while itis white 
in colour and rich in flavour, It is flaky ie the haddock, but sreuet in oil. Owing 
to this rich, oily character it is far more appetising than the drier and firmer true cod. 
It has bren compared to the mackerel though not very appropriately, but is related to 
and indeed bears some resemblance on the table to the large whiting, 2.¢., the true 
European whiting (Gadus merlangus) a fish wholly differing from the tnrerio?. so-called 
whiting of our western waters. 

The mouth of the black cod is tender, and to hook it successfully demands care. 
Very long lines are used, each line carrying 120 to 150 hooks fixed on snoods at regular 
intervals. The total fost of the fishing outfit does not exceed $30 or $40. Herring are 
the principal bait used, but the cuttlefish or squid, cut in small pieces, is far superior, 
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being a more consistent and lasting lure. The boats used are of the ordinary Columbia 
type carrying two men and, in case of the Indians, their wives usually accompany them. 
In curing the fish it is usual to cut off the head and tail, remove the backbone and salt 
and split the fish. Experiments have been made in bottling and in canning these fish 
with good results, but ordinary salt-pickle has. not on the whole been successful and 
when put up after the manner of salt-cod the fish ‘rust’ as a rale, while very strong 
pickle spoils their edible qualities. They are very apt totum rancid when lightly salted, 
though some samples sent in a chilled condition to the east were pronounced very good. 
The most successful method has proved to be ‘double’ pickle; that is after pickhng 
once, the fish are taken out and pickled a second time for from two to five days. The 
second pickle is boiled and the fish are replaced in that fuid after it has cooled and 
then shipped to market. Such fish have been in great demand where sample shipments 
have been tested. : 


OULACHON, 


That the oulachon has not become a recognized fish in the best markets is a matter 
of surprise to most people who have learned to appreciate its rich and palatable qual- 
ities. It is a small fish, about the size of the smelt, and from the Naas river in the 
north to the Fraser river in the south, it occurs in great abundance from early in March 
to the middle of April. The schools entering the northern estuaries, especially the 
Naas, are incredibly vast. They crowd in so thickly that the Indians from an early 
period have been accustomed to make large catches by a very rude and, at first glance, 
inadequate method. Taking a pole about 10 feet in length, they insert nails, set about 
an inch and a half apart, and projecting like the teeth of a comb. Putting this imple 
ment over the side of his canoe, the Indian draws the pole quickly through the dense 
school of moving oulachon, and with a backward sweep, impales a number of the fish, 
which he shakes off the sharp teeth into the canoe and then repeats the operation. In 
two or three hours it is usual to secure in this simple fashion a boatload of these esteemed 
fish. Seines are in some localities used and small meshed gill-nets. 

Like the smelt, the oulachon soon loses its delicate flavour, and when cooked and 
canned the flesh drops from the bones, so that it presents, when the can is opened, a 
jumbled, uninviting appearance. In a freshly caught condition it is a most delicious 
fish, and when salted, or rather pickled, it is after boiling, a very toothsome article of 
diet, being most digestible and nutritious. Indeed the fesh of the oulachon is stated to 
be as restorative to the wasted human system as cod-liver oil Related as the onlachon 
is to the trout and salmon it has few bones and the flesh is solid and flaky. When 


cooked the fiesh is easily removed by passing a fork along each side of the backbone and - 


on that account it is more convenient for table use than most small fishes. 

The oil, which is so abundant in the tissues of the oulachon, has very superior qual- 
ities and might be made commercially important. The flesh is so permeated with the 
oil that it iscommonly called the candle fish, and by simply inserting a piece of pith 
through the axis of the fish, when dried, it may be used as a candle or torch, the pith 
burning like the wick of a well-filled lamp. The Indians merely press vast numbers of 
the fish into a wooden vat or barrel and allow the oil to ooze out by sheer pressure. It 
rapidly turns rancid and is most offensive in odour, but is highly relished by the Indians 
all along the British Columbia coast. Oulachon oil isa universally esteemed condiment. 
The Haida Indians who are unable to secure supplies of this fish on Queen Charlotte 
Islands are accustomed to cross over to the Naas and Skeena rivers, where they barter 
their halibut and other products for the much-prized oil. The oil is consumed with sea- 
weed, berries, dried fish-roe, and, indeed, with every form of food. White settlers who 
have lived long upon the coast acquire a relish for this crude oil preparation, but a 
refined and clarified oil would be an attractive and merchantable article, if it were 
placed upon the market. 

When the enormous schools of migrating 6ulachon crowd in solid masses into nar- 
row estuaries to reach their spawning resorts, a short distance up from open sea, they 
are destroyed by every imaginable enemy, seals, porpoises, sea-birds, even bears and land | 
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animals join in the destruction. I have repeatedly found huge sturgeon whose stom. 
achs were packed with partly digested oulachon. 

No doubt some satisfactory method of preserving these delicate and esteemed fish 
will be soon found, and a new and remunerative industry would rapidly develop, while 
the oil would stimulate a denand owing to its medicinal properties. 

S 
SMELT. 


Of the two species of smelts found in British Columbia waters little use has been 
made apart from limited captures, for the local markets. Both species (Osmerus 
thaleichthys and Hypomesus pretiosus) are plentiful in the fall and early months of the 
year. They are taken by means of small mesh drag seines in numerous estuaries and 
inlets, and a smelt industry could be rapidly developed by more systematic and business- 
like methods. The annual value of the smelt fishery is officially estimated at about 
$20,000 as compared with an annual value of $500,000 or $600,000 on the Atlantic 
coast of Canada. Inspector C. B. Sword recently pointed out in a report, regarding 
the smelt : ‘ As yet there has been no attempt to any extent to find a market for these 
fish abroad, and the figures given represent merely the local consumption * * * 
Tt can only be a question of time before, by shipping them in some form which will 
retain their flavour, a large and profitable export business will be carried on in them.’ 

There is a great opening in the Orient for dried smelts, and some United States 
firms have already pickled and dried large quantities, and a cured smelt industry is 
likely to assume large dimensions. 


* 
HERRING, 


Herring are caught on every part of the British Columbia coast. Those in the 
more southerly areas, while incredibly plentiful,are of smaller size than the less abun- 
dant schools of the north, where the herring reach a size almost equalling the large 
Labrador herring. In the Straits of Georgia the schools in certain months of the year, 
_usually the fall, may extend for many miles. Indeed in 1893 I was informed that a 
small tug passed for three hours through a continuous mass of migrating herring in the 
month of June, while I myself have seen in February dead herring thickly covering 
the surface of the sea near Nanaimo for a distance of over two miles. Purse seines of 
l-inch extension measure were tried 14 or 15 years ago in March and April with con- 
siderable success. There seems to be little doubt, that, if the movements of the schools 
could be ascertained as, indeed, is possible only by an accurate’scientific survey, herring 
could be captured in enormous quantities during the whole year as in Scottish and 
English waters. Until the present time, the fishermen have been content to await the 
arrival of the herring in the bays and inlets usually frequented by them at the close 
of the year and in the New Year. The principal centre of the fishery is Nanaimo and 
the vast schools, as a rule, move in about the middle of November. As an illustration 
I quote from a local journal of November 15 last the following : 

‘The patience of local fishermen was amply rewarded to-night when the first shoal 
herring came rushing into the harbour in a perfect tempest of fright seeking shelter 
from the school of whales following them, spouting and blowing like porpoises. Imme- 
diately a large fleet of fishing boats put off and cast the nets as the herring swept 
around Protection island, as they had been on lookout night and day for the past ten 
days for the first run. By eleven o’clock the first cast had been hauled in and placed 
in casks totalling ten tons. The fishermen estimate that to-night’s catch will reach 
_ twenty-five tons. To-night’s run is only a slight corner of the immense quantity that 
will now visit the harbour daily.’ 

Until five or six years ago the herring apart from a very small local demand were 
practically unutilized, excepting for bait and for guano. The Indians collected quan- 
tities of herring spawn which they dried and used for food called ‘skoe’ (pronounced 
‘skir ’), and, indeed, adopted the device of placing cedar boughs on the shallow spawn- 
ing crounds, and to these boughs the herring attached their glutinous ova. A few 
Scottish fishermen are stated to have used herring drift or gill-nets in the open waters 
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of Queen Charlotte Sound and the Straits of Georgia and to hive tiken a fine quality 
of herring in the month of August. The herring which crowd into shallow bays and 
estuaries are as a rule deteriorated. At any rate the first captures are the best in 
quality, and in the future no doubt steam herring drifters will be used as on the British 
coast. In my special report on Canadian herring curing, I pointed out that in order to 
produce a good cured herring it was necessary to take the herring at the proper time 
when in best condition. The most esteemed herring are the so-called matties or 
‘matjes’, in which the roe and milt are only partly developed, while the ‘full’ herring 
with the roe large and fully formed, but not fat, are also in great request. The thin, 
spawned, or ‘szotten’ herring is of far inferior grade and it is these fish which have 
been hitherto largely taken in British Columbia. 

There are many methods of putting up herring, but the greatest demand is for salt- 
ed herring in pickle—these being mainly used by Germans, Russians and other peoples 
on the continent of Europe, who prefer to eat them raw with accompanying vegetables. 
Red herring, the deeply coloured, highly-smoked kind ; bloaters, a dry lightly cured and 
very slightly smoked herring which will keep only a few days; kippers, a split well 
smoked variety which should be eaten within 8 or 10 days, and boneless herring, an in- 
dustry developed recently on the coast of Maine, and demanding over 500 tons of her- 
ring per week after the close in the fall of the so-called sardine canning operations. 
These variously prepared herring if placed on the markets would create an immediate 
demand. There is also a good demand for canned herring, of which a large quantity is 
annually imported into Canada from Britain, but possibly on account of labour con- 
ditions, the establishment of a canned herring industry on a paying basis may not be 
possible. ¢ 

At my suggestion the Dominion government has carried out an important expert- 
ment with a view to proving that the Pacific herring are not inferior to other herring 
for market purposes, and with the object, no less important, of improving the method of 
putting up pickled herring. Earnest efforts have been made at Nanaimo and _ other 
places to establish a cured herring industry during the last five or six years. Partial 
success only has resulted as the pickled fish packed in most excellent barrels brought as 
a rule $4 per barrel, whereas Scottish and Norwegian herring sold in the same markets 
for $11 to $12. <A Scottish expert, with a staff of fisher girls who gut, select and pack.. 
the fish, and coopers who attend to the barrelling, have recently been at work and the 
sample shipment of Scottish-cured British Columbia herring will compare with any her- 
ring in the world. This experiment will be followed up. Already three or four enter- 
prises, backed up with adequate capital, will embark immediately in the business on 
Scottish lines: There is no reason why the province should not put up as large a pack 
of the best herring as Scotland, which yields annually 250,000 to 350,000 tons of her- 
ring, valued, when pickled and ready for market, at no less than $5,000,000 to $6,000,- 
000 per annum. The Scottish staff also prepared some superior ‘kipper’ and ‘bloater’ 
herring which sold at 123c. per lb., but the preparation of kippers and well-smoked 
bloaters has been carried on for some time by several British Columbia firms. Certain 
bays and inlets on the west coast of Vancouver Island abound in excellent herring, and 
several lagoons in Queen Charlotte Islands swarm with immense schools, and in all 
these various localities herring factories are to be established. Apart from the ‘ pickled’ 
herring business and the smoked herring and bloater trade a very extensive trade has 
grown up in dry-salted herring. In 1903 no less than 793 tons of these dry salt-cured 
fish were put up and shipped away by Japanese firms in British Columbia. 


STURGEON. 


In past times, as at present, salmon formed the staple food of the native coast 
tribes, but the diet was varied, on the Fraser river, by’sturgeon especially in the early 
spring about the middle of April, or even as early as February, when these fish ascend 
from the sea. They frequented especially Pitt lake, 30 or 40 miles up the Fraser, and 
Harrison lake and river, 60 miles up the Fraser, and in the latter area Silver creek 
was the best fishing ground. There the Indians had been accustomed to catch quanti- 
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ties of sturgeon annually by means of trawls, each carrying about a dozen hooks baited 
with two pounds of salmon steak measuring eight or ten inches across. The spear 
and torch were also used. Gill-nets of stout twine were, about ten years ago, licensed 
by the Dominion government, and for three or four years there was quite a boom in 
sturgeon fishing. 


Fish of enormous size were taken, some being stated to exceed 1,100 pounds in 
weight, while specimens ranging from 700 to 900 or 1,000 pounds were secured in 
numbers. The maximum’ catch was ‘made in 1897, when a total amount of 1,137,696 
pounds was shipped into the market, its value being not less than $50,000, apart from 
the valuable caviare of which, however, British Columbia sturgeon have not been found 
to be very productive. The fish were not only taken when migrating up the river, 
but remarkably large catches were made in Pitt lake. So remunerative was the fishing 
that a large body of fishermen immediately engaged in it, with the result in three years 
the catch fell to one-fifth of the amount above stated. At the present time not more 
than 30,000 to 40,000 pounds of sturgeon are annually taken, or about twice the amount 
of the total Columbia river catch. Vast numbers of small sturgeon are seen by the 
Fraser river salmon fishermen, hence with the enforcement of the present Canadian 
regulations the fishery will, in due time, be restored. : 


The movements of the sturgeon appear to be erratic, for in February, 1895, when 
the smelt came up the Fraser, the schools of sturgeon followed them as far as Harrison 
lake, and then apparently satiated with food they descended again. The highest 
sturgeon gill-nets at that time secured the first fish, and later the nets lower down 
began to take sturgeon. 


Oulachon are a favourite food and attract the schools of sturgeon in April, but they 
appear to devour other small fish, as one specimen I examined (500 pounds weight) had 
about a bushel of chub and small fish in its stomach. Parties affirm that such small 
fish are often found alive inside the sturgeon. I have also found the stomach distended 
with hundreds of oulachon and smelts. They mainly feed on the offal thrown out by 
the salmon canneries, heads and tails been greedily swallowed, but one sturgeon in 
‘October contained six fine cohoe salmon. 


CULTUS COD, RED COD OR ROCK BASS, WHITING, ETC. 


A number of edible fishes abound along the rocky shores of the province, but are 
chiefly used to supply the local markets. The cultus cod (Ophiodon elongatus) is the 
principal of these minor fish. It weighs from four to eight or ten pounds and is caught 
by means of baited hooks and drag seines. The red cod has more the features of a bass 
than a codfish and in California it is often called black sea bass. Tts scientific name is 
Sebastodes mystinus and it ranges from three pounds to ten or twelve pounds. Several 
other bass-like fishes are also largely sold. One species, Sebastodes pinniger, is generally 
styled the red rock cod and on the table it is most excellent. The name whiting is 
given to a species of hake, the merluccio of southern fishermen, and technically called 
Merluccius productus, but it does not rank high although salted and cured, it is in 
demand, and compares well with the Atlantic hake. The hake industry is, indeed, 
developing rapidly. , ; 

Flat tishes of kinds most acceptable for table use abound oa all parts of the Cana- 


_ dian coast of the Pacific, and the recent use of the otter trawl in Queen Charlotte 


Sound, and further north, has revealed banks crowded with splendid fish called ‘plaice, ’ 
‘sole,’ &c., by the fishermen. Often five tons of these fish are killed along with one ton 
of halibut ; but there being no market for them they are usually dumped overboard, and 
the halibut alone retained. A demand for these fine delicately flavoured flat fish can no 
doubt be created and this waste of good food avoided. The experimental use of poke 

-nets or ‘sparling’ nets in the Straits of Georgia this season will also lead to the capture 
of new food fishes and the development of new industries. 
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PILCHARD, ANCHOVY AND SHAD. 


These three valuable species occur more or less abundantly in southern British 
Columbia waters. The first named is caught along with the herring on the eastern and 
western shores of Vancouver Island and it is said:to be very numerous in Barkley 
Sound, and adjacent inlets. In its small immature stages it is the ‘sardine’ of France, 
and investigations on the Pacific coast would reveal the resorts of these fish, and render 
possible a canned sardine industry whose products could successfully compete with the 
greatly esteemed European product. That the true anchovy is a British Columbia fish, 
has long been known. I obtained specimens myself in Burrard Inlet 12 years ago, but 
the migrations of this valuable species are at present unknown. Once ascertained, the 
British Columbia anchovy could be prepared as a paste, and supply the markets, which 
at present are supplied by the Mediterranean. Of the shad it is unnecessary to say 
much. The shad caught each season by British Columbia fishermen are the result of 
fry planted further south by the United States Fish Commission. That the waters of 
the province are favourable for these fish is proved and artificial culture would aid in 
establishing a supply permanently, and insuring a remunerative shad fishery. 


TROUT AND WHITEFISH. 


Of the various species of trout (spotted or cut-throat, rainbow, Dolly Varden and 
lake trout) inhabiting the British Columbia rivers, vhe first-named is alone of any com-. 
mercial moment, between 300,000 and 400,000 pounds (nearly $40,000 in value) being 
annually marketed. They vary in quality in different rivers up which a great propor- 
tion of them migrate. Thus the Nimpkish spotted trout cannot be surpassed, while 
those of the Naas and the Fraser are much inferior. 

The interior lakes and rivers furnish the purely fresh-water kinds of trout, chietly 
of value for sporting purposes, but the whitefish (Williamson’s whitefish Coregonus 
quadrilateralis) occurs in most waters distant from the sea, and like the large lake trout 
(C. namaycush) is netted under Dominion license. A dwarfed sockeye or red salmon also 
abounds in some lakes but does not descend to the sea, and is used locally for food. 


SHELL-FISH. 


The value of shell-fish marketed annually in the province exceeds $50,000, but it: 
could be easily quadrupled. The delicious small Olympia oyster occurs on every suitable 
shallow flat in the Straits of Georgia and around Vancouver Island, and many leases 
were granted by the Federal government which required the lessees to protect and culti- 
vate the mollusks. A large species comparable to the Atlantic oyster does not occur, 
the alleged specimens, hitherto secured, being valueless and inedible shell-fish. In some 
localities, however, a large variety of the Olympia oyster occurs. Hastern oysters 
have been planted on many ‘occasions, but with more or less favourable results. The 
valuable Abalone or ear-shell (Haliotis) is very plentiful in many districts, especially 
around Queen Charlotte Island, and considerable fisheries have been developed. Clams, 
of several varieties, are also fished, and there are few sandy or muddy areas where these 
esteemed species are not exceedingly abundant. Canneries for preserving clams are 
already in operation, and others in progress, so that an extensive clam industry is rapidly 
developing. 


CRABS, SHRIMPS AND PRAWNS. 


Fine crabs are universally met with on the rocky shores of the province, and in the 
north, especially off Queen Charlotte Islands, very large examples abound. Quantities 
are taken for local consumption, and during the last. ten years several parties have 
canned small quantities, but the industry has never reached large dimensions. Prawns 
and shrimps are taken in all the harbours, but the true lobster does not occur, though 
twice the Dominion government has transplanted a quantity from the Atlantic. Occa- 
sionally the spiny-lobster or crawfish (not the fresh-water crawfish) has been taken near 


SPHCIAL APPENDED REPORTS Ixxi 


SESSIONAL PAPER No, 22 


Victoria, It may possibly be plentiful, but no means have been taken to create a com- 
mercial fishery for it. 


WHALES. 


Many species of whales occur off the British Columbia coast, both whalebone and 
toothed whales. Occasionally sperm whales have been noticed, four, two males and 


two females, having been captured by the steamer of the Seckart Whaling Station 


during the past twelve months, the last caught in September was a gigantic specimen 
yielding nearly 170 barrels of oil, but the finners and sulphur-bottoms and humpbacks 
and blackfish or killers are the principal kinds. Some of these monsters exceed 100 


- feet in length, and one was observed this fall which was estimated to reach a length of 


a 


110 feet. Hitherto the schools of whales have been of no value to the province what- 
ever, but the action of the Dominion government, by its encouragement of whale 
factories on modern principles, will create in a few years a vast and remuner ative 
industry all along the coast. A trip from Victoria to the Naas river suffices to show 
how plentiful these valuable creatures are, as whales may be seen ‘blowing’ in schoosl 
of two to twenty individuals, all the way from the Striits of Georgia, north. Numer- 
ous factory sites have already been secured, and one whaling station has commenced 
operations at the entrance to Barkley Sound, Vancouver Island. 

Nearly 250 whales, chiefly humpbacks and sulphur bottoms, have been captured 
in less than a year, some months (such as September) showing a record of over 50 
whales killed. One of these whales will yield on an average 50 to 80 barrels of oil, and 
41 to 5 tons of dried guano, the oil bringing 30 to 40 cents per gallon, though the 
market fluctuates considerably and sperm oil is quoted at from 50 cents to 70 cents per 
gallon, while guano, sells at $25 to $30 or more per ton. If the Pacific gray whale, one of 
the valuable ‘ right’ whales, still survives in British Columbia waters,though exterminated 
some years ago off the California coast, an excessively remunerative industry is certain 
to grow rapidly. As it is, the whales, known to exist, furnish numerous important 
products when treated by the most recent mechanical and chemical methods. Oil, 


fertilizer, leather, glue, canned ‘beef,’ which is really prepared whale-flesh put up in 


beef cans, and even condensed milk from the female whale, are among the articles 
yielded by these creatures. 

Pickled whales’ tails are regarded with favour in Japan, and the large tail flukes, 
salted, have been shipped from Sechart, 40 barrels of them being sent about the middle 
of September. 

The New York Lishing Gazette (Sept. 22, 1906) says of the whale meat market 
in the Orient :—Most of the whale meat consumed in Japan comes from Corea. The 
supply is limited and prices rule fairly high. It is consequently probable that before 
long British Columbia, where the catch is so great that whale flesh is even used as 
manure, may attempt to supply the Japan market with part of its enormous surplus. 
The idea seems a feasible one, reports the British consul at Nagasaki, though whaling is 
rapidly developing on modern lines in Japan, seven Norwegian whale steamers being 
already at work in Korea and north-east Japan, the industry only extending along those 
shores within the last twelve months. With the establishment of stations on the 
Japanese eastern coast the fleets are being augmented. It has been found that one 
steam whaler is sufficient to feed a single station, and when two new steamers from 
Christiania—the Lightning and the Thwnder—reach their destination there will be in 
all nine stations—five on the Korean coast and four on the northeastern coast of Japan, 


- the best whaling stations being off Sendal to the further north. The station to which 


Captain Oleson has been attached is at Chusai, 140 miles north of Yokohama. The 
harbours are poor in that locality, and it is necessary to tow the whalers brought in up 
the river by sampans to the stations. The whales, too, are more wary than those in 
British Columbia waters, which have not yet been so sharply hunted. Here on the 
Pacific coast harpoons can be fired from as near as seven or eight fathoms from the whale. 
In Japanese waters it is frequently necessary to shoot from 35 fathoms distance, with 
much less chance of killing the whale. Yet, as an evidence of the success of these new 
whaling ventures, one steamer in 1905 secured no less than 154 sulpkur bottom whales 
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in the Japanese waters referred to. Whalebone, ambergris, spermaceti and similar 
materials, will also add to the substantial profits which the newly organized whaling 
companies will without doubt secure. 


DOGFISH, RATFISH, ETC. 


For over twenty years oil from these fishes has been. prepared in a desultory manner, 
at two or three “oileries” at Skidegate, Queen Charlotte Island, and other places, but 
several projects are now on foot for fully utilizing, as guano, fish- glue, etc., other pro- 
ducts yielded by the sharks, dogfish and ratfish. The oil of the ratfish ia especially 
valuable medicinally, and for preserving firearms, and the most recent extracting and 
cooking and drying machinery is being adopted, so that the present value of fish oil in 
the province, viz., about $100,000, will be doubled or trebled without difficulty. The 
canning of dogfish has been successfully tried in eastern Canada this year and the flesh 
when properly packed is by no means to be despised. 


FISH OFFAL. 


The fish waste from the canneri:s and halibut fisheries, has hitherto been practi- 
cally unutilized. Several fish fertilizer factories have operated on the Fraser river and 
further north, but the immense quantity of ‘ gurry’ annually produced has never been 
effectively treated More than 1,000 tons of fish guano are produced, at present, each 
season, valued at nearly $32,000. The Dominion government last year voted $10,000 
as a guarantee to parties against loss, if the Fraser river offal were utilized by them, 
and the development of guano production onalarge scale is being carried out at the present 
time. Certain Japanese and other firms captured herring in, immense quantities, but 
as the use of food fish for manure is discouraged in Canada that branch of the fertilizer 
industry collapsed a year ago. The herring taken at Nanaimo for guano sold for $3.50 
per ton f. o. b. on the scows, whereas the same quantity of fresh herring, cured and 
barrelled for the pickled fab markets, would realize $40 to $80 or even $100 per bare 
Apart from herring, there remain wash quantities of non-edible fish and much fish offal, 
which offer an opportunity by modern mechanical methods of successful exploitation. 

In this brief and hasty review of the various lines, upon which the fishing indus- 
tries of the Pacific waters of the Dominion are pursued, no reference is made to the seal- 
ing, sea otter, and similar marine industries, partly because they are not strictly speaking, 
fishing enterprises at all and partly because, as compared: with the salmon, halibut, 
herring, and other industries, they are of much inferior value. In the total value of 
the British Columbia fishing industries (nearly $9,850,000) they show a value in 1905 of 
about $331,152. The signs of rapid development, as indicated in the foregoing sketch 
are unmistakable and in a very few years the British Columbia fisheries should double 
their present annual money returns. 
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The payments made for this service are under the authority of Act 54-55 Vic., cap. 
42, intituled : ‘An Act to encourage the development of the sea fisheries and the 
building of fishing vessels,’ which provides for the payment of the sum of $160,000 
annually, under regulations to be made from time to time by the Governor General in 
Council. 


REGULATIONS. 


The regulations governing the payment of fishing bounties are as established by 
the following Order in Council, dated December 10, 1897. :— 


Order in Cownceil. 
AT THE GOVERNMENT HovussE at OTTAwa, 
Fripay, the 10th day of December, 1897. 
Present : 
His EXcELLENCY THE GOVERNOR Graruea IN CoUNCIL. | 


His Excellency, in virtue of the provisions of ‘The Bounty Act, 1891’, 54-55 Vie- 
toria, chapter 42, and by and with the advice of the Queen’s Privy Council for Canada, 
is pleased to order that the regulations governing the payment of fishing bounties esta- 
blished by order of the Governor in Council, dated the 24th August, 1894, shall be and 
the same are hereby rescinded, and the following regulations substituted therefor :— 

1. Resident Canadian fishermen who have been engaged in deep sea fishing for fish 
other than shell-fish, salmon and shad, or fish taken in rivers, or mouths of rivers, for at 
least three months, and have caught not less than 2,500 pounds of sea-fish shall be 
entitled to a bounty ; provided always, that no bounty shall be paid to men fishing in 
boats measuring less than 13 feet keel, and not more than 3 men (the owner included), 
will be allowed as claimants in boats under 20 feet. 

2, No bounty shall be paid upon fish caught in trap-nets, pound-nets and weirs, 
nor upon the fish caught in gill-nets fished by persons who are pursuing other occupa- 
tions than fishing, and who devote merely an hour or two daily to fishing these nets but 
are not, as fishermen, steadily engaged in fishing. 

3- Only one claim will be allowed in each season, even though the claimant may 
have fished in two vessels, or in a vessel and a boat, or in two boats. 

4, The owners of boats measuring not less than 13 feet keel which have been en- 
gaged during a period of not less than three months in deep-sea fishing for fish other 
than shell-fish, salmon or shad, or fish taken in rivers or mouths of rivers, shall be 


_ entitled to a bounty on each such boat. 


5. Canadian registered vessels, owned and fitted out in Canada, of 10 tons and up- 
wards (up to 80 tons) which have been exclusively engaged during a period of not less 
than three months in the catch of sea-fish other than shell-fish, salmon or shad, or fish 
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taken in rivers, or mouths of rivers, shall be entitled to a bounty to be calculated on the 
registered tonnage which shall be paid to the owner or owners. 

6. The three months during which a vessel must have been engaged in fishing, to 
be entitled to bounty, shall commence on the day the vessel sails from port on her fishing 
voyage and end the day she returns to port from said voyage. 

7. Owners or masters of vessels intending to fish and claim bounty on their vessels 
must, before proceeding on a fishing voyage, procure a license from the nearest Collector 
of Customs or Fishery Overseer, said license to be attached to the claim when sent in for 
payment. 

8. Dates and localities of fishing must be stated in the claim, as well as the quantity 
and kinds of sea-fish caught. 

9. Ages of men must be given. Boys under 14 years of age are not eligible as 
claimants. 

10. Claims must be sworn to as true and correct in all their particulars. 

11. Claims must be filed on or before November 30 in each year. 

12. Officers authorized to receive claims will supply the requisite blanks free of 
charge, and after certifying the same will transmit them to the Department of Marine 
and Fisheries. 

13. No claim in which an error has been made by the claimant or claimants shall 
be amended after it has been signed and sworn to as correct. 

14. Any person or persons detected making returns that are false or fraudulent in 
any particular will be debarred from any further participation in the bounty, and be 
prosecuted according to the utmost rigour of the law. 

15. The amount of the bounty to be paid to fishermen and owners of boats and 
vessels will be fixed from time to time by the Governor in Council. 

16. All vessels fishing under bounty license are required to carry a distinguishing 
flag, which must be shown at all times during the fishing voyage at the main-topmast 
head. The flag must be four feet square in equal parts of red and white, joined diagon- 
ally from corner to corner. Any case of neglect to carry out this regulation reported 
to the Department of Marine and Fisheries will entail the loss of the bounty, unless 
satisfactory reasons are given for its non-compliance. 


JOHN J. McGEE, 
Clerk of the Privy Council. 


The bounty for the year 1905 was distributed on the basis authorized by the 
following Order in Council, approved by the Governor General on the 26th January, 
1906. 

On a Memorandum dated 20th January, 1906, from the Acting Minister of Marine 
and Fisheries, recommending that the sum of one hundred and sixty thousand dollars, 
payable under the provisions of the Act 54-55 Victoria, cap, 42, intituled: ‘An Act to 
amend chapter 96 of the Revised Statutes, intituled : ““An Act to encourage the develop- 
ment of the Sea Fisheries and the building of fishing vessels,” ’ be distributed for the year 
1905-1906 upon the following basis :— : 

Vessels : The owners of the vessels entitled to receive bounty shall be paid one 
dollar ($1) per registered ton, provided, however, that the payment to the owner of any 
one vessel shall not exceed the sum of eighty dollars ($80), and all vessel fishermen 
entitled to receive bounty shall be paid the sum of seven dollars and ten cents ($7.10) 
each. 

Boats : Fishermen engaged in fishing in boats, who shall also have complied with 
the regulations entitling them to receive the bounty, shall be paid the sum of three 
dollars and sixty-five cents ($3.65) each, and the owners of fishing boats shall be paid 
one dollar ($1) per boat. 


JOHN J. McGHE, 
Clerk of the Privy Council. 
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There were received for the year 1905, 13,186 claims, an increase of 435 as com- 
pared with 1904. 

The number of claims paid during the year was 13,141, an increase of 470 as com- 
pared with the previous yoar. 

There were $71,502 in bounties paid to vessels and their crews, and $87,044.65 
to boats and boat fishermen, making the total payments during the year 1905, $158,546.65. 

The number of vessels which received bounty during the year was 922, the total 


tonnage being 25,686 tons, an increase of 68 vessels and a decrease of 4 tons. 
During the year bounty was paid on 12,219 boats and to 20,501 boat fishermen, 
being an increase of 402 boats and 423 men as compared with 1904. 


DeraILep SratEeMENT of Fishing Bounty Claims received and paid during tke year 1905. 


NuMBER OF CLAIMS, 
Province. County Rejected 
_ Received. oa Paid. 
Abeyance. 
DOV OCOGIA St on wv s/c BU Ely. eee Annapolis Oy SAE a! 2, RE POO" es tes eae 155 
PANTO OMNIS dates cal pitts 5 1 0 "a ele ae ek eS 124 
Caper Breton ..24 ins, 4ceace- ut «a 470 3 467 
Cauniveridinds74::) 2. Beers. : S eee 3 
LOMA Og: < gaue med Fee nR arn bis BOO" | ohana tne 509 
Guysporouglarweie!. +. eS: ose 1,021 2 1,019 
PART Pe > Ucibes cel veka ay pes 1,290 4 1,286 
ISIE” (aa eae ee i Ree a 1 
Inverness. Sb4. Ito eee 364 
VCE Se EM RITE re 49 ii 48 
Penn WUE Oo, rhs, <43,5)5, Seta oe 916 2 914 
ESL TY: ) ae Re Rt Mee PP 13 aN 3 
USS Ae a aa Sueno TAG a eee 140 
eC HOTA. x52 25 ea vent eR 767 3 764 
SCL OUMNC Sur wank dale teres 614 ee 614 
VAICTOiias (ous > dich so eae eau 380 4b 379 
aT TIVORIC IS... .aeAd Wish homens MOR A Ys 0a) Reamer ea 218 
Motalsi: 5-"/aperaeae 7,034 16 7,018 
IN ee PUNSWICK aire Sit ree et ne veo eels t CWhiarl ObbG.m (ie wae eer ae: 395 | 3 392 
Gioneesber: 0): 42), see 394 5 389 
GIES 5 ay bd dan gare ee ate ene BO Gehman eee 49 
Northam berland | Jy case eal ise cae ee 8 
Hostisouchewe: .. - Seetaceee ee dM eth « Baer i 
Rotag OME suk ewe cere Aer = pt ol Ae ne 34 
otale:.! ,.s. seaaaaeeere 881 8 73 
Prnce Mdward Island. =... %....5 6. | EE Peet me ets ine - otaree Dyas cove ichehces 512 
Prince DOD a ani eh 302 
COAST Be otsiad na seer eee ont epee ae DO Psu elt died 107 
LOtR Sees Sek Uline ee SDS vse Boke hae! 921 
BAEEATNAIN thr sit ok atte are cieitens bake ioe Seo Bonaventure os .eu0 le eeu ee 853 Ane: 853 
SDE eal ee eae at ee 2,556 16 2,540 
Rimousid 44s kee 113 4 109 
DAR UOIAY «ceisler aie ones 828 cl 827 
Tobalsvennd aos onee a8 3 4,350 21 4,329 
Grand totales<.os. axe: 13,186 45 13,141 
yen 
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DETAILED STATEMENT of Fishing Bounties paid to Vessels in each County during the 


Year 1905. ' 
Number Number 
: 1 | Average Amount 
Province. County. of Tonnage. of : 
VW ccscs: Tonnage. Men paid. 
$ cts 
PMO A PICOLIA: rosie a oe Annapolisc: chi teee orcs 9 | 179 19°89 49 526 90 
Antigonish jotta 1 iW 17°00 4 45 40 
Gape Breton............ 14 232 16°57 58 643 80 
Gamberlands 45-35 2 31 15°50 4 66 50 
IY tele. che Eee 53 1,340 25°28 396 4,144 15 
Guysborough... ........- 6] g Wei he 18°24 308 3,289 380 
Haliax: 1. jfectoee vie 69 1,671 24°21 445 4,830 50 
Hants ke Pees SARS es ae ed De a ie a cee Se ee 
Invernesa 95.542 so 27 372 13°41 139 1,358 90 
Kile So reeling als 2 38 19°00 6 80 60 
Lunenburg so 24. 4a. 157 11,336 72°20 2,479 | 28,936 90 
Pietow i.) Bee 1 16 16°00 3 37 30 
(JuCOR eis OS Te ee 8 176 22°00 45 495 50 
Richmond > 2iirase es ol 1,427 23°39 377 4,103 70 
Sitelburne ein sc cee een eC 93 yess) BS OL 508 5,365 80 
Wactonian ta) toe. Sere 8 92 11°50 35 340 50 
ALMIOW GH cid cncy 54 1,441 26°68 381 4,146 10 
Totals. 620 21,240 34°25 5,238 | 58,422 35 
Wew Brunswick . i... «.(@Harlotte.. scene cee 44 771 17°52 164 1,935 40 
Kelowcester. 05.0 e6 a 8s 204 2,519 12°34 812 8,284 25 
Kent 2.0 A PU) See ee] Paw Se ee ete ee eee te 
Northumberland.. ...... 5 84 16°80 hu é 204 70 
Restigouche.... 2...» uf 26 26°00 4 54 40 
Si. ONIN Ta batter er ee 10 200 20°00 38 469 80 
Potaisan x SEK 264 3,600 13°63 1,035 10,948 55 
Prince Edward Island.|King’s .....:-....00.00- 16 357 22°31 69} 846 90 
PINCE; 243.55.) eee 7 153 21°85 33 387 30 
Cisen's*:. 0S eee 5 Th 15°40 23 | 243 30 
Votalsc tae 28 587 20°96 125, 1,474 50 
RPHEWEON Et ee od Se .}Donaven tares. yc seen ee en ae Se Soke. eet es aa eer y 
aaNet ere hee 7 123 1747 35 371 50 
Rimouski ,.../4 ask. ected ee ee ee a Pen es A ta ks 
DAVUCHAK@ oa) eeccee 3 136 45°33 21 285 10 
Potalascpte eon 10 259 25°90 56 656 60 
Grand totals.... 922 25,686 27°85 6,454 ha 1,502 
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DETAILED STATEMENT of Fishing Bounties paid to Boats in each County during the 
Year 1905, showing also total amount paid to Vessels and Boats for the Year. 


Number 
Province. County. of 
Boats. 
INGVo SCOtIAN . Bete agwes pha PMMADOLIS concn. « 146 | 
Antigonish ......... 123 
Cape Breton........ 453 
Cumberland ....... 1 
BOS et gr de a a 4 ob 456 
Guysborough....... 958 
Halifax. .... aparty\. 1,217 
EPS IGG cs Se Ae et. «ds a 
PN Vernesss ue. cs ck 337 
REC Co Cogan a era 46 
besenvare ise). 757 
PiIctone, oS Gdxek. pee 12 
(Queen’s... - 132 
Richmond (005 0 703 
Shelwoumne sok ce aos 521 
WHCLONIS oc 6% <i sa > ob 
Varmouch. 35 5 164 
MOUALS Sate es 6,398 
New Brunswick, ..4s.ae8.0-68 Charlotte..... 348 
Gloucester..i4 ..5... 185 
RACOIND ede he anne 49 
Northumberland.... 3 
FUCATEMONGH Ol oni psa. ls 6» “do ae Chall 
St. John.. 24 
TOtaisen Soa 609 
Prince Edward Island......... ISG Sd ian hes: 496 
Dimers Avs, 06 2. 295 
Z (UBER Ss: 5s cite ss a 102 
Totals 893 
RPC BOR ee sorte! ook ie sa ee Bonaventure........ 853 
ras Deas bons ates 2 2,533 
Rimouski. ... 109 
Saguenay .......... 824 
Totals weit 4,319 
Grand totals 


12,219 | 


Total 
Number Bounty paid 
of ea to Vessels 
Men. B and Boats in 

1905. 
8 cts $ cts. 
231 989 15) 1,516 05 
176 76= 40 810 80 
811 | 3,413.95 | 4,057 75 
2 8 3 74 80 
823 | 3,452 65 | 7,596 80 
1,526 | ° 6,527 90 | 9,827 70 
1,643 | 7,213 95 | 12,044 45 
1 4 65 4 65 
622 | 2,607 30| 3,966 20 
65 983 25 363 85 
904 | 4,056 60 | 32,993 50 
15 66 75 104 50 
212 905 80 | 1,401 30 
1,101 | 4,721 85 | 8,825 55 
874 | 371110] 9,346 90 
561! 241865 | 2.759 15 
255 | 1,094 75 | 5,240 85 
9,822 | 42,242 00 | 100,664 35 
490 | 2,136 50| 4,071 90 
435 | 1,773 15; 10,057 40 
78 333 70 333. 70 
6 24 90 229 60 
Leer 54 40 
38 162 70 632 50 
1,047 | 4,430 95°| 15,379 50 
783 | 3,854.15 | 4,201 05 
620 | 2558 00| 2,945 30 
227 930 55 | 1,170 85 
1,630 | 6,842 70] 8,317 20 
1,487 | 6,280 55! 6,280 55 
4.937 | 20,553 75 | 20,925 25 
161 696 65 696 65 
1.417 | 5,998 05 | 6,288 15 
8.002 | 33,529 00) 34,185 60 
20,501 | 87,044 65 | 158,546 65 
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The fishing bounty was first paid in 1882. 

The payments were made each year on the following basis :— 

1882, vessels $2 per ton, one half to the owner and the other half to the crew. 
Boats at the rate of $5 per man, one-fifth to the owner and four-fifths to the men. 

1883, vessels $2 per ton, and boats $2.50 per mau, distributed as in 1882. 

1884, vessels $2 per ton, as in 1882 and 1883. 


Boatetrom4 to-18 teetikeel.... soe ae eee ie eee $1 00 
cs 18 to 25 ME gi wsdl tle Re Cla ee es an, eae E ON 
st 25 feet keel upwards. tee bias Bo aden Oem 2 00 
Boatiishernrén i. aac dS Sag bee ee a ee 3 00 


1885, 1886 and 1887, vessels $2 per ton as in previous years. Boats measuring 13 
feet keel having been admitted in 1885, the rates were :—Boats from 13 to 18 feet keel, 
$1; from 18 to 25 feet keel, $1.50; from 25 feet keel upwards, $2, and fishermen $3 
each. 

1888, vessels $1.50 per ton, one-half each to owner and crew. Boats, the same as 
1885, 1886 and 1887. 

1889, 1890 and 1891, vessels $1.50 per ton as in 1888. Boats $1 each. Boat 
Gapeenen: $3. 

1892, vessels $3 per ton, one-half each to owner and crew. Boats $1 each. Boat 
fishermen $3. 

1893, vessels $2.90 per ton, paid as formerly. Boats $1 each. Boat fishermen $3. 

1894, vessels $2.70 a ton, distributed as in previous years. Boats $1 each. Boat 
fishermen $3. 

1895, vessels $2.60 per ton, half each to owner and créw. Boats $1 each. Boat 
fishermen $3. 

1896, vessels $1 per ton, which was paid to the owners, and vessel fishermen $5 
each, clause No. 5 of the regulation having been amended accordingly. Boats $1 each, 
and boat fishermen $3.50 per man. 

1897, vessels $1 per ton, and vessel fishermen $6 each. Boats $1 each, and boat 
fishermen $3.50 per man. 

1898, vessels $1 per ton, and vessel fishermen $6.50 each. Boats $1 each, and 
boat fishermen $3.50 per man. 

1899, vessels $1 per ton, and vessel fishermen $7 each. Boats $1 each, and boat 
fishermen $3.50 per man. 

1900, vessels, $1 per ton, and vessel fishermen $6.50 each. Boats $1 each, and 
boat fishermen $3.50 per man. 

1901, vessels $1 per ton, and vessel fishermen $7 each. Boats $1 each, and boat 
fishermen $3.50 per man. 

1902, vessels $1 per ton, and vessel fishermen, $7.25 each. Boats $1 each, and 
boat fishermen $3.80 per man. 

1903, vessels $1 per ton, and vessel fishermen $7,30 each. Boats $1 each, and boat 
fishermen $3.90 per man. 

1904, vessels $1 per ton, and vessel fishermen $7.15 each. Boats $1 each, and 
boat fishermen $3.75 per man. 

1905, vessels $1 per ton, and vessel fishermen $7.10 each. Boats $1 each and boat 
fishermen $3.65 per man. 

Since 1882, 19,653 vessels, totalling a tonnage of 685, 030 tons, have received the 
bounty. The total number of vessel fishermen which received bounty i is 149,869, being 
an average of about 7 men per vessel. 

The total number of boats to which bounty was paid since 1882 is 324,256, and 
the number of fishermen 592,155. Average number of men per boat 2. 

The highest bounty paid per head to vessel fishermen was $21.75 in 1893 ; the 
lowest 83 cents, while the highest to boat fishermen was $4, the lowest $2. 

The general average paid per head is $5.11. ‘ 


SESSIONAL PAPER No. 22 


FISHING BOUNTIES 


CoMPARATIVE STATEMENT by Provinces for the Years 1882 to 1905, inclusive, showing :—- 
(1) Total number of Fishing Bounty Claims received and paid by the Department 
of Marine and Fisheries. 


YEAR. 


Nova Scotia. 


Received. 
6,730 
fica Wil 
7,007 
7,646 
7,639 
8,262 
8,481 
8,816 


9,337/ 


10,242 
8,972 
7,926 
8,640 
8,835 
8,597 
8,450 
8,446 
7,894 
7,484 
7,346 
6,710 
6,297 
6,750 
7,034 


190,012 


6,613 
7,076 
6,930 
7,599 
7,702 
8,297 
8,429 


8,528 
9,429 
10,063 
8,186 
7,844 
8,600 
8,825 
8,562 
8,418 
8,347 
7,754 
7,452 
7,344 
6,671 
6,284 
6,732 
7,018 


188,628 


New BRUNSWICK. 


881 


32,426 


794 


873 


30,883 


P. E. Isuanp. 
Received.| Paid 

1,169} 1,100 
1,138) 1,106 
923 885 
1,117) 1,025 
1,131} 1,080 
1,201) 1,126 
1,153} 834! 
121 Port 
1,352) 1,257 
1,482) 1,446 
1,065) 1,051 
1,027} 1,012 
983 963 
1,009} 1,025 
yea WG ga br 
EO Wigs ound eg 
1,143} 1,145 
1,016 947 
1,119} 1,169 
941 937 
913 912 
978 974 
1,027 994 
921 921 
26,305) 25,711 


(QUEBEC. 
Received.| Paid. 
3,162! 3,117 
3,602} 3,325 
3,470) 3,429 
3,943] 3,912 
4,275] 4,355 
4,138] 4,105 
4,328] 4,310 
4,664] 4,652 
4,860} 4,804 
5,108} 4,913 
4,425} 4,204 
4,059 3,898 
3,948| 3,876 
3,904] 3,955 
4,366] 4,229 
4,180| 4,149 
4,156) 4,092 
4,134] 4,102 
4,264) 4,251 
4,277, 4,267 
4,371} 4,346 
4,110} 4,090 
4,095} 4,079 
4,350| 4,329 
100,189} 98,789 


ee  —— —— ——— —— 


Received. | Paid. 


12,318 
13,604 
12, 652 
14,315 
14,812 
15,576 
16,027 
17,119 
18,071 
19,663 
14,829 
13,979 
14,496 
14,727 
15,211 
14,847 
14,679 
13,893 
13,771 
13,393 
12,796 
12,217 
12,751 
13,186 


348,932 


11,972 
13,086 
12,468 
14,124 
14,900 
15,416 
15,599 
17,078 
17,959 
18,506 
14,442 
13,635 
14,350 
14,780 
14,975 
14,729 
14,501 
13,628 
13,776 
13,374 
12,723 
12,178 
12,671 
13,141 


344,011 
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(2) NumBeEr of vessels, tonnage and number of men which received Bounty in each year. 


HOODS: 


Ye «6-94 


Nova Scotia. 


22,780 
22,979 
23,195 
24,735 
25,018 
23,415 
21,323 
20,868 
22,538 
22,474 


| 21,469 


21,248 
21,992 
21,285 
21,240 


Total. .. ss ls 


_——— hv —YS—O SS 


5,323 
5, 352 
5,158 
5,126 
5,173 
5,040, 
5,238 | 


124,752 


New BRUNSWICK. 


| Tonnage. 


2,171 
2,102 
2,289 
2,120 
2,628 
2,889 
2,545 
2,590 
2,129 
2,051 
1,683 


2,922 
3,189 
3,107 
3,337 
3,079 
3,155 
3,131 
2,969, 
3,229 
3,293 


259| 3,454 


257| 3,429 


264 


4,637| 67,091 


3,600 


Men. | 


No. of 


1,035 


16,676) 


P. HE. Istanp. 
7 ee & 
ii ba as 
15) 389) 74 
16} 450) 66 
16; 582) 92 
TO) ASB OT LS 
32| 1,071} 215 
38] 1,677| 338 
37| 1,245) 249 
35| 1,274] 239 
32] 1,002} 203 
27| 778) 155 
30} 983) 139 
27; 910; 151 
21) 594) 114 
27 169. 129 
23 656 114 
20 490 109 
24, 561; 125 
15} 373; 76 
29 737| 153 
23 541} 115 
28} 630) 135 
36] 765) 169 
30} 594! 126 
28) 587} 125 
628} 18, 255|3,524 


259 


2/ 26,678 


4,917 


27,611 
34,576 
34,664, 7,361 
32,217, 6,823 
30,804; 6,077 
30,969] 6,135 
31,640| 6,681 
32,716 
28,268] 5,805 
26,533] 5,352 
25,748| 5,252 
27,979| 5,744 


29,584 6,090 
30,156 
28,551 5,665 
25,725 5,870 
25,108] 5,901 
| 26,539] 6,362 
26,639| 6,471 
25,605 
25,521] 6,284 
26,501| 6,361 
25,690 6,220 
25,686] 6,454 


19, 653/685, 030/149, 869 
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(3) Numpsr of Boats and boat fishermen which received Bounty in each year. 
Nova Scotra. |New Brunswick.| P. E. Istanp. QUEBEC. TOTAL. 
YEAR. —_}_-___— —— i : 
| No. of | No. of | No. of | No. of | No. of | No. of | No. of | No. of | No. of | No. of 
Boats. | Men. | Boats. | Men. | Boats. | Men. | Boats. | Men. | Boats. | Men. 
1882 | 6,043 12,130 1,024 2, 1,087 3,070 3,071 5,716 , 11,225 ; 23,446 
ME woe ss 8a: | 6,458 | 18,953 | 1,453 | 3,309 | 1,098 | 3,106 | 3,266 | 6,188 | 12,275 | 26,156 
| ae | 6,257 | 12,669 | 1,086 | 2,505 869 | 2,346 | 3,344 | 6,416 | 11,556 | 23,936 
ee | 6,970 | 13,396 | 1,460 3,.254/ 1,006] 2.606| 3,857] 7,485 | 13,293 | 26,741 
De ee | 7,140 | 13,351] 1,618 | 3,567| 1,048| 2,547 | 4,308] 7,981 | 14,109 | 27,446 
i: Ee ee | 7,662 | 13,997 1,804 | 3, 994 1,088 2,711 4,051 7,550 | 14,605 | 28,252 
1898. _.. 7,840 | 14,115 | 1,876| 4,148 797 | 2141 | 4,259 | 7,852 | 14,772 | 28,256 
60. .3..-2--6) 7,986 | 14,118 2,237 5,032 1,475 3,568 4,602 8,807 | 16,240 | 31,525 
i. eas rere 8,886 | 15,738 2,324 5,242 1,192 3,024 4,766 9,241 | 17,168 | 33,245 
eee oe So | 9,525 | 16,552 1,928 | 4,126 1,383 3,427 4,865 9,402 | 17,701 | 33,507 
RAE, oa ee 7,67 12,307 893 | 1,765 1,021 2,047 4,181 7,693 | 13,774 | 23,812 
|. - a 7,308 | 11,748 671 | 1,314 985 1,962 3,866 7,245 | 12,880 | 22,269 
1894... .. 7,956 | 12,899 661 1,281 913 1,813 3,821 7,139 | 13,351 | 23,132 
i es 8,222 | 13,106 : 737 1,434 998 2,141 3,916 7,877 | 13,873 | 24,558 
1896. 8,008 | 12,454 | S14 1,553] 1,095] 2,126] 4,189 | 7,688 | 14,106 | 23,821 
Ci See 7,911 | 12542} 752] 1,351 | 1,151| 2,147] 4,125 | 7,572 | 13,939 | 23,612 
eS. Se |- 7,872 | 12,438 678 | 1,237 1,121 2,199 4,076 7,627 | 18,747 | 23,501 
1899. 7,235 | 11,305 | 587 | 1,027 932 1,710 4,085 7,696 | 12,839 | 21,738 
i) | Yas -| 6,927 | 10,645 | 670 | 1,184 1,140 2,198 4,237 8,004 | 12,974 | 22,031 
1901 . | 6,836 | 10,464 584 1,001 914 1,735 4,254 8,017 | 12,588 | 21,217 
[Sey | 9,166 | 9,442 | 545 | 966 884 1,638 4,333 8,180,| 11,928 | 20,226 
Ln > Lose 5,738 | 8,775 571 964 938 1,722 4,080 7,688 | 11,327 | 19,149 
1904. . 6,18 | 9,556 | 609 | 1,082 964 | 1,792 4,064 7,648 | 11,817 | 20,078 
RE eee 6,398 9,522 | 609 | 1,047 893 | 1,630 4,319 8,002 | 12,219 | 20,501 
Total. .... .| 175,143 (297,122 | 26,191 | 54,913 | 24,992 55,406 | 97,9380 | 184,714 | 324,256 592,155 
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6-7 EDWARD VII., A. 1907 


(4) Toran Number of men receiving Bounty in each year. 


Nova Scorttia. | ee ak! Ge 

YEAR. ate Tae a ee vs 
No. of Men. | No. ot Men 
goes Oe Sw MS ae ae ae 17,473 3,061 
nse Sale ee el i aD 19,791 3,805 
02 RS AO ae ies eae 18,996 3,065 
RSet Os oi, < cto we ene 19,293 3,750 
ESE ae aa eae Seg hee» 18,373 4,087 
EGS oh Sh a a A 18,897 4,557 
a Nee sa re Pg ie ls 19,565 4,692 
BOO ee ales taties (oss 19,802 5,597 
BOOTS tla, pathictay oo nae Pu tataee 20,673 5,689 
“One Ree Soe Caen aD ea 21,170 4,537 
US Pp ae mi Pe RN 16,918 2,108 
Lote eae beh ese AOSD Sure: 16,528 1,948 
IRS UF Eee Iie Seay 23 amt TD «! 17976 2,002 
AU Oe oie a1, yahe ae shoe 18,290 2,198 
BOO ie Baio on ne a ree Rate 17,061 2,353 
1 Rel feces eae ames At: 17,371 2,167 
ODOM Pie Rares ste ate a ena 17,278 2,096 
LEU AR Sante Ui eee aan Made ag Coe 16,628 1,912 
EET Yop A ig Mee. Aero a 15,997 2,074 
RESTA Pape ays AOE SE Nie 15,622 1,873 
A Aine cet pains ete Oe 14,568 1,938 
NOUS wo bx ta cadena hee 13,948 1,935 
ES LP Re Sean aan aD ee e a 14,596 2,063 
TOU ela es SE Gan ere SRR 15,060 2,082 
EOESIS. go late Sees 421,874 71,589 


P. E. Isuanp. QUEBEC. 

No, of Men. | No. of Men. 
3,144 6,254 
3,172 6,631 
2,438 6,798 
2,719 7,802 
2,762 8,301 
3,049 7,884 
2,390 8,240 
3,807 - 9,137 
3,227 9,461 
3,582 9,570 
2,186 7,852 
2.113 7,424 
1,927 |. 7,317 
2,270 | 8,050 
2,240 7,832 
2,256 7,688 
2,324 7,704 
1,786 7,174 
9,351 8,080 
1,850 | 8,086" 
1,773 8,231 
1,891 7,736 
1,918 7,721 
1,755 8,058 
58,930 189,631 


————— eee 


TOTAL. 


29,932 
33,399 
31,297 
33,564 
33,523 
34,387 
34,887 
38,343 
39,050 
38,859 
29,064 
28,013 
29,299 
30,808 
29,486 
29,482 
29,402 
28,100 
28,502 
27,431 
26,510 
25,510 
26,298 
26,955 


: 
742,024 


11 


MARINE AND FISHERIES 
SESSIONAL PAPER No. 22 
(5) Toran annual payments of Fishing Bounty. 
YEAR. Nova Scotia. |New Brunswick.| P. H. Island. (Quebec. Total. 
$ cts. $ cts. $ cts. $ cts. $ ets. 

j tele tS De lee 106,098 72 16,997 00 16,137 00 33,052 75 172,285 47 
OOO Me trate asthe ovules 89,432 50 12,395 20 8,577 14 19,940 01 130,344 85 
Wo) Le ee re 104,934 09 13,576 00 9,203 96 28,004 93 155,718 98 
(Ci sae OS eS 103,999 73 15,908 25 10,166 65 31,464 76 161,539 39 
PSB ORE, Ain ic ecae 98,789 54 17,894 57 10,935 87 33,283 61 160,903 59 
eo e . 99,622 03 19,699 65 12,528 51 31,907.73 163,757 92 
TOSS iste jae, oe 89,778 90 18,454 92 9,092 96 32,858 75 150,185 53 
PST Gace Pe gacypctdinis 90,142 51 21,026 79 13,994 53 33,362 71 158,526 54 
‘Bos’, tear agree Saati amaee 91,235 64 21,108 33 11,686 32 34,210 72 158,241 01 
ho Rc: a 92,377 42 17,235 96 12,771 30 34,507 17 156,891 85 
OS ae ne ae 109,410 39 10,864 61 9,782 79 29,694 35 159,752 14 
1893 108,060 67 12,524 09 9,328 62 28,320 72 158,234 10 
to EL Maire sem oe 111,460 03 12,690 80 7,875 79 28,040 18 160,066 80 
1S ay ie eee ar 110,765 27 12,919 32 9,285 138 30,598 27 163,567 99 
DO Oise ses eee org uk ss 98,048 95 13,602 88 9,745 50 32,992 44 154,389 77 
GOR vom ie 102,083 50 13,454 50 9,809 00 32,157 00 157,504 00 
es ade ae : 103,730 00 13,746 00 10,188 00 31,795 00 159,459 00 
LSS Digs a eae Scat ak 106,598 50 13,514 50 7,822 00 32,065 00 160,000 00 
BS I USD inn ne Rie geen 101,448 00 13,562 50 10,589 00 33,203 00 158,802 50 
465.1 Ronee ed saree a 101,024 50 13,420 50 8,335 50 33,161 50 155,942 00 
EM Ze Ka ci ede tsin oh = 100,455 70 14,555 80 8,716 55 36,125 45 159,853 50 
ame esse soy 2 99,714 15 14,872 75 9,652 50 34,704 30 158,943 70 
BL, ee eee 99,286 44 15,110 80 9,179 35 33,651 65 157,228 24 
MRO er i hried cht eeancers 100,664 35 15,379 50 8,317 20 34.185 60 158,546 65 

Oba p.2 Hei 2,419,161 53 364,515 22 243,721 17 763,287 60 3,790,685 52 
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List of Vessels which received Fishing Bounty during the Year 1905-06. 


PROVINCE OF NOVA SCOTIA. 


ANNAPOLIS COUNTY. 


A. 1907 


er. 


| Official Numt 


Name of Vessel. 


Prelce eine ce) (4) -¥, 


WOOCIOS cs: 


eee Wt st 
Josie L. Day ...... 
Lloyd 

Rowena... . \>...; 
oO eet 
Wild Rose......... 


a} 6, 10; ete rh Qe fe Lee 


2 
: Name of Owner x 
Port of Registry.) &% or Residence. © , 
| = Managing Owner. IS = 
Ss 6m 
= Z 
St. Johas sass 14 (Edward Fales........ Margaretville...{ 1 
Yarmouth...... 22 |David Hayden . Thorne’s Cove ..| 10 
Digby 2.222 10 WW 22iSabean-...... 25, Port Lorne..... at 
.|Annapolis...... 11 |Norman Gregory...... Parker’s Cove.. 4 
Digby. 50a 16 |Bernard Longmire....|Hilsburn ..... 6 
Yarmouth .... | 31 |W. H. Anderson...... Parker’s Cove...| 13 
Digby Seas: 10 |John F. Peters... Litchfield..:..:.| .3 
.|Annapolis....... 49 |John S. Hayden : Victoria Beach..| 11 
Digby: 34. P es 16 |Lewis Sabean.... .... Port Lorne..... | 2 


Amount of 
Bounty paid. 


| 
103542 |Emma Brow....... Halifaxay. vat ae | 17 J . J. Brow .|H’rb’r au Bouché} 4 | 45 40 
CAPE BRETON COUNTY. 
HA On ADMOS ¢ £2. feds are pik Arichat. 15 |Patrick Wadden..:.. |Scatarie........ 4) 48 40 
100846 | Albatross.......... pica ert 26 |John Arsenault....... Alder Point: ..... 27 & 70 
100389 | Annie F.. Sydney . 13 |John Farrell.... ... Main & Dieu.. 3 | 34 30 
100372 |Betsy J alte ae at Th he, oll eras ts Be 11 |Samuel Moore ...... .|Little Bras d’ Or. 5| 46 50 
85381 'Champion eigkia tate Rea S 1 be ale cae Ce. 19 jJno. Williams ......2. Louisburg ...... 5 | 54 50 
90834 | Diego;s) so... Port Medway...| 27 |/Thos. Peach ..-...... Port Morien.... 7 | 76°70 
75571 | STV 1.’ cuenta Liverpool ...... 16 |Harry Annesty....... North Sydney... 2] 30 20 
103412 |MinnieB....... Lunenburg ..... ZO" Wa Lk. AS bIRAIh > ar. " .. 3°} 46°30 
107375 |MinnieB......... YONG. fe a. 10 |Jacob Rogers......-... " 3 | 31 30 
107360 |Ovando.......... " 11 |Patrick sie 2.» |Main’a Dieu... 21) 25°30 
TOOSCG TROD. Sie os sensi nls Halivaxn ore ae 21 Mobert Patty. oo. Big Lorraine. . 4 | 49 40 
HOPED FVOZZIOC te kyo caine SVOREV eek 17 pRebt. Pudee. ooh ec North Sydney .. 4} 45 40 
1073091 V tctoria.. f.5.. 2 sede < dy oultet Saag ee 11 |James Gibbs......... Big Lorraine. . 4} 389 40 
107351 | Wilfrid Laurier... Ti far RR eA LO: WR NEG fo monte North Sydney .. 3 | 31 30 
CUMBERLAND COUNTY. 

77786 |Hesperus.. ....... Halifax: oo acl? Wilevauewis oi ees © Apple Riv. West} 2/ 31 20 
103593 ee & Ada . |Charlottetown..| 14 |Geo. Heather .. 2 eogmash.;')s. 3 | 35.30 
DIGBY COUNTY. 

107476 | Addie B........... Dighy 7 aeasnaes 13 AS Thompson aa... Westpony Aner 6 | 55 60 
112286 |A. E. Moore .... = ee ee ae AL FAS EO sean eee. 3 NSS og ieanie ens 4] 39 40 
Brioze | Alart, «1 oe. Hf Pe ae eine TL, |B. Doucette 4255.-... Mavillette oer 4} 389 40 
116235 |Aleyone..... ..... i. eae ee 52 |Howard Anderson ... Lhgby:. ccna 13 | 144 30 
107807 America 6.) ODT. eee 16 |Reuben Thurber...... Freeport 5 | 51 50 
111524 |Annie Laurie Digby tet foee 10. [Robt.cPaer yas 5 okay 2a ene 3 | 31 30 
90655 |Annina.. ......... Yarmouth. . >... 12 |Stephen Haynes .. ../Digby.......... 5 | 47 50 
DIPAOS VArIadne..- co... Ste Jolin 2. D-ctges 48 .|H. Onthouser: og... Tiverton........ 13 | 140 30 
2OUb47 7B and iC vs. Digky eae e 14 |Edwin Hains......... Freeport......... 5 | 49 50 
100813 |Blanche............ Barrington ... .| 23 |D. Outhouse......... Tivertot oe ee 86 90 
111897 |Burque Brothers. . . pesmcuth want 10).\P. Baraueas. eae: aa Church Point...| 5} 45 50 
111898 |Catherine........ Se eee se 11 |Mede Belliveau...... Grosses Coques - 4} 39 40 
74331 Condor.. . Varoouth nee 11 \ Howard Titus... 4. ee. Westport. . 4; 39 40 
116236 ‘Cora May pa te ery Dighy Me oe 64 |Chas. E. Finigan...... Freeport. ...... 16 | 177 60 
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List of Vessels which received Fishing Bounty, &c.—Nova Scotia—Con. 
DIGBY COUNTY—Coneceluded. 
FE : A 
a Name of Owner p von, 
eS Name of Vessel. |Port of Registry.! & or Residence. ae tae =| 
8 = Managing Owner. ‘S.2) (Sa2 
5 8 ofS 
= je) om) 6 
oe) H va < 
$ cts 
POSTS ET | Crarlew 0.10) .okapeies |. Sa ee 63 |Geo. Denton.... ..... Westport....... 19. | 197 90 
107112 |Daisy Linden...... ere re OLAS: 97 |David Sproule........ Dighbys sola: 5 | 115 50 
T1G6239 4 dna Liueeiats s002 " Det Ke ee As Lewis. ee Rossway...... 2°| 25 20 

T7740 J Blmerd Gore We os bh " LOW ie oss ye Digby in hae 8 | 71 80 
108749 |Emerald......... See 29 |Edward Keans.. Cie iia an eee 12 | 114 20 
116446 |Emerson Faye..... Shelbarne 47 |Milton Hains....-.... rec wart B YAR NORS, he 14 146 40 
IPTG 7 Banihy: Ces Bes Yarmouth .....| 11 |Nicholas Comeau..... |Meteghan. .| 4 | 389 40 
$07004 1 Emma: 1 o.....)os8 Weymouth. ....| 20 |F. S. Doucette... .. Mavillette...... 6 | 62 60 
TUIS2y i Etta Hele. ak amin Beg pane 10: Jas. Buckman: ol. Westport....... 3 | 31 30 
cee HEVELTEN PLE AIS 6 22 |Geo. Trahan..... ... |Meteghan. ..... O.) 657 50 

74329 |Fairy Queen. ..... ieecith shy 13 |Wallace Coggins. ... |Westport....... 3 34 30 
107480 |Hattie & Eva. ..|Digby.......... Lk |Kdwin Hains ...00..5: Freeport 4 | 39 40 
111688 |Hazelwood ....... ehelburs 29 |G. C. Stevens......... 1 ow ee 10 | 100 00 
311680 \Neland Girlii. 2... Depo ction 10: |M. Sollows.......0.. wt Cota ee Sf ASETOO 
100064 |Isma.. Stn. dohmsiees ie: oh Artour Hieks.... .i0% AW estportne see 10 | 102 00 
REO A lat Wiehe 3 én a BO Mies. >. sadiank 14S We Tidd....0% ove (Whale Coves “niet Fel= 63270 
111525 |James W. Cousins. Cie Sar Ot da MeaMilberry......eia Digby. se. 25 28 | 278 80 
140888 ibavinia DD). .0.. 0%. - PY POD Tole tds IIGUCORDS \.. «ind SES Mavillette...... Ga 7070: 
PIG220 Bucy AL... o3 Seed: vecmarth Spee S2 os Pherioveiisc. oa5 Meteghan ......| 10 | 103 00 
121691 |Maccabe........... ORM. eerste 10 {Edison Ellis...... .|Mavillette ..... 4) 38 40 
416237 |Maple Leaf... 0. Digby. os user artivs 10 |H. P. Denton.... »©...|Westport....... 3:1 731/30 
107477 |Maudie Ellen .... Cp ee Ree 14 |David Sproule........ acai mn nar ee 3 5 30 
FOSSA LAG HOW OOS) SSP. we a) AKG BO? thie VE ORO Wve 5 sa sau ue eaten oe 4| 54 40 
111896 |May Queen........ Weymouth ree 15 |Moses Tibodeau ... Chae Paint. 6 | 57 60 
116232 Nettie Moca. >a. UO VE qe. 5 BAYS 12 |Wm. McDormand....|Westport....... 5 | 47 50 
100895 |New Home....... Ee ours eee 31 {Arthur Doucette. .....|Mavillette 10 | 102 00 
BIGGGO) I Norau, eis ee: Yarmouth.. if (iPS Doucette :.7.c: Ree.) | hatte eat 6 | 53 60 
T1285 |Ospray. oxi. 8e8 GGT a) eae ae ee abl: Lt. EL Corning... re Beaver River...| 4 | 438 40 
Piss Rosa so. Sone. wk Care eRe anS ep tedk: 11 |F. J. Doucette.. Mavillette...... 4 | 389 40 
Mos Sa) fab nc ie cae ee Os 11 {Ainsley Titus... .... Westport ... 2.) 7 25'-20 
107384 |Shamrock...2..... aeeioneh Senos 17 |R. Thurber. . PF reeporty awh efen B52 50 
112289 |Souvenir .......... ges Pee: 27 |J. O. Robichaud ..... Sonesta te wate 16 | 98 00 
WI1240 Sparrows. ook. : 29: (Mi. oR a Phereaglt ete cw igels ores Fe 6 | 70 60 
107610 |St Bernard........ i ee Sorel 24 iJ. Do Weaver. . 220. 0. Balean Cove..| 9 | 87 90 
TOOGOO: (Siwan..eh shaw eee Shelburne...... 56 {Milton Hains ........ Freeport........ 13 | 148 30 
OSE 9 Eri by 90.28 2: Ose ee Ropar ie 3 1k. Se bentwin. 22. pies et, fee 10 | 102 00 

94694 |Utah & Eunice. Hua, sR ean 33 |Edwin Hains......... RM, Re he Gr = 96" 90 
Wack Venmibe...veeis seks. 8 ease ei: 24 Lessa Wise: Laer e aa, Hartiord +45. 202 5 | 59 50 
100543 |W. Parnell O’Hara. ee re 79 |Jos. E. Snow et al....|Digby.......... 13 | 171 30 

GUYSBORO’ COUN''Y. 

O0BOG TP Alice so ee. Sac5 oc Pia lites ees. 12 |James Hemlow........ Daiscomib 19 ev vn 5 | 47 50 
107992 |Alice J. Davis.....| PEAS OT ere wiican oc 20 |Edward Hearn... ... RUSOM Naas aes. Top: 69-90 
TL14S  Aoniesb: .. 37. Pia litaxd ane. ee: 26: |Benj. Boudrot........ Porous... oS ., 4) 54 40 
112021 ;Annie M..:..0..;. Canto. aaa Doe oa Wear yor roe ie (Jueensport;.....) 5 | 64 50 
PEPOLD) HO aCNG atid ae Were as Ala 13 |Simon Williams ...... Canso . wally Oe aeRO 
10S537 {Donacord .. ..o... FTAlitac Ss ec ees Ieee oaPelined.ae. oe: Larry’s River . iat a Oar 6 4750 
113020 |BounyKate. 2), - )Cansot a. 1... 14 |R. Meagher .......... Canso . SIL) Gah er GD 
112375 |C. G. Munroe......)Arichat 14 |Chas. Mosher......... White Head.. B45 49° 50 
Pibot Cora Lee. ees Halifax 1G? ROR Soh oe; Beckerton ...... 3 |. 37.30 

38418: (Dolphin ..,.;-..3. PACA oc as DEL UNS ree EUs Siac ces (aayBbOrO-.c n+ s.|, oO.) eka gO 
MWasle |lla May. ..-.. 3... Pt. cae Ee 34 |Hibbert Carr. ........ Mulgrave....... 7) 88270 
Tied] | Sithel se... ook. nee Arichat . Tied as Omelair sj ls ee s Canso . Ses a te st) 
116890: |Ethel G....... ... GM hanes 12 |Daniel George........ L. White Head.| 5] 47 50 
PE 1008. oo. eng se ans " BL) gif Tl Sy Se 3 ae a Larry’s River.. 5 | 45 50 

17093 |Florence D..... .. a Asn tial di ibid hes Win aye Wea ep Port Less sy. 5 | 46 50 
107993 |Florence May...... WISRSO.. Ga seach Fa One SOONREUY. 524. .(OANSO”, 2 Ls 6 | 53 60 
112373 Flying Cloud.. ... [Arichat .... LO LAN OGUS os wiscns bass Larry’s River 41 41 40 
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MARINE AND FISHERIES 


GUYSBORO’ COUNTY — Concluded. 


6-7 EDWARD VIL., 
List of Vessels which received Fishing Bounty, &c.—Nova Scotia—Con. 


A. 1907 


| 


3 = 

2 = 

g a ees 

P ; Name of Owner z Cie 

a, Name of Vessel. |Port of Registry.) & or Residence. < yeaa 

2 = | Managing Owner. og aa 

& E 6a) §A 

° BH Z <q 
$ cts 
100818 |Geneva Ethel...... Barrington ..... 29 |M. Meagher......... CavisOn veces 6 27160 
100228 |Golden Dawn.. .. |Halifax ........ 46 |E. B. Pelrine........ Larry’s River...| 6 | 88 60 
S920 Grandes... .* fo ai iv. Haltax. 5. eee 14 |Geo, Pace...... . ..|Marie Joseph...| 5 | 49 50 
2716633 (Grayling <0. 0... Arichat, 25. 2 25 |Wm. ReeVed. ors... Middle Melford.| 4 | 53 40 
100815 |Happy Home...... Barrington. ...| 10 iSamuel Snow. ....... White Head....| 5 | 45 50 
117091 |Hazel Maud....... Arichat......... 10 |J. A. Rhynold....... Dover see eee 5 | 45 50 
116740 |Hilda M. Horton. .|Halifax......... 29 |K. F. C. Horton .....|Beckerton 8 | 85 80 
a257(4713: B. Saintuce. ..s./Arichat... iis. 18*| Js We Sproul ies) ae sans... 2.4 4a. ae 5 | 53.50 
116735 |Lake Queen...... Halifax 29 |K. Furlong, .....; 22\Port Hilford . 2) p2/3-7 2b0r 20 
£11908" | Laura .B: G ..2)). Arichat.... ee TOA NG errior os 2iae Charlo’s Cove...| 4 | 38 40 
G52 - ena IVS). tte Malifaxeeiee: ZO Ay Wi, FOIA, . eu: Port: Hilford..... 2) 20) 420 
111910 |Lizzie J. Greenleaf.|Arichat......... ll |J. H. Richard........;Charlo’s Cove...| 6 | 53 60 
100855 |Lottie B.:......... Lunenburg. ....| 12 |John Boudroit....... Dover. it Py 5 | 47 50 
117094 Maggie Alice..... Arichat:. co. =a A; toe DD Cashin .2 2a Port Welixi/. 3. 5 | 46 50 
112018 |Maggie Bell....... CAlS6 -.5- eee 26 |J. L. Chisholm . St. Francis Hbr.| 6 | 68 60 
112136 |Maple Leaf ....... Shelburne ...... 487) JnosCousing |... 2% RUSSO a Ace ci toes: 13 | 140 30 
At Z017 | Marconi. ©. .-..6%). 0% Cans0... centr cAewoo'e( Coe LVORNES you os ook " AL, | 23S 10 
111909 |Margaret May..... richat:>....@@te 121 Ju Kavanagh .v.: 5, -4 Pie ee 4) 40 40 
Mea La Niary A. ee uc” 4. eae 110i Ds Casey.3. Sapte DIGVET ans aie 3 | 32 30 
116886 |Mary J inc. abe eee Dh Wm Digedon:..< 3). White Head.. 3. | oovee 
POT 909. | Naud 3_.344cee ae Cans . 2:5 12 |F. B. Saunders. . . ./Canso.. 5 | 47 50 
112022 |Minnie J..... .... Fins Whakasuc ok 14 |J 2 Meltmate.. <2... .. White Head.. 5 | 49°50 
100446 |Minnie May....... Te Bee 12 |C. H. Richard .|Charlo’s Cove. . 5 | 47 50 
107998 |Money Bush....... ion Rese ty Ts Richard... .iciuree Port Felix ... 6 | 57 60 
AI7O51 | Muriel Go. lacacts See es 2 Zl AL NBEO 9s. 2. see -|White Head... | 7 | 70.70 
103323 Nita. rt faerie Pt. "Hawkesbury 22 |J. C. Davidson.. .....|Isaac’s Harbour.| 3 | 43 30 
WTS JOUVE S vee ae ace Avichat.> cule: 17)|M> Sangster. {aces New Harbour...| 5 | 52 50 
H4 7074-4 Reta S moose ska Camse.2... geet 130) Parone 5. Saas Ganson cic. ae 5 | 48 50 
112372 |RiverSwan........ Arichat,..oc2cnis 11 |Geo. Berrigan ....... 5 | 46 50 
CISD. ISAGIS b6.05, ua dM Be Wialilax.. 2eees 44ii1. Fotigere. i... 25. a. Eee s River...| 6| 86 60 
SOOO ea Nee. sansa Macy met | ac ee £2 VAS Nbonroe, )2 ee tise White Head....| 3 | 33 30 
GddATS ASSGrifas oo) <ceee 2 plone Leia 139) Wa Dore i... Gees Cole Harbour...| 7 | 62 70 
112023 |Silver Bell......... AUISO: ai umne 14S dh Pelrime oo... le, Larry’s River...| 4] 42 40 
116884 |Silver Swan........ Arichat...2igueec 20 ude Bon vies. 0) es.gk " S 4} 48 40 
112025 |Squanto........... Cans0..;. | ene Oi Hy Tlawesic2:2220 Gariso; oni is ee 5 | 48 50 
108000 St. Patrick....... tates fakc e TBt TR CA Very... os see .|Larry’s River...| 6 | 60 60 
107318 |St. Stephen...... .|Halifax...... .. 19 |Moses Cohoon.,.... , \Cansoseente 3 | 40 30 
DGOG2 TSUnTISe. ... Je iam lee Yarmouth ..... LOmP evEUIMFOG. 208%. os a -|White Head i 67 70 
e002 a Parish 20 5..3 cae Canso.< : 42°4. LO oD Myers icc0. 65% aes anso. . 2| 24-20 
DW GRSO LaLa by. Aue ne Arichatas: save LO Wis Peart) icc) ude Tor Bayoei0 sce 3 | 381730 
7 LESS olay A beh a cee ter Cane. ep woe 12 |E. Flaherty. . Canso. Fs. 5 | 47 50 
BO (994 True ove «052k. Se lin Wetae Maee LO DD AWighaie hs . ah SA aie ate pitta 2 2} 24 20 
107991 |Two Brothers...... 14°) red Jello. a5... 04. Port Penix ft 6 | 56 60 
aabood, | Wenona, 20... Anche. eRe ces LO sich y WOR vere 21 acon Cole Harbour. . 5 | 45 50 
HALIFAX COUNTY 

O16 HAG. os oe sas Hatifsix. aie cece DO oe Cs MIAPEIR o.oo... Ketch Hbr .. 11 | 108 10 
ifaio pAlice‘A.- 7... ti Deere 16 |Wm. McPherson. .... pPauigiers<. 6 coc 5 | 51 50 
103858 |B & B Holland .... if) snc ee DOs Pert ELOUOMIGe eh 50. Duncan’s Cove..| 9 | 89 90 
90496 |Black Prince....... y Ae ee 18 |Geo. Julien et al . W. Chezzetcook.| 5 | 53 50 
116278 |Christie Belle . .. th! Pee eae Le ee DOA VER NS. on cts Spry Bay. - ics. 2 2220 
112525 |Commodore.. .... nt eee SO sR ANG bie eA Ferguson’s Cove! 6 | 71 60 
£03853 Dawn...) ......... " 13 | Harris Corkum....... EK. Jeddore...... 4| 41 40 
131428 | Duchéss. .4 2. ©... Naan ae oe 12 |Austin Zwicker. .. Indian Hbr..... | 41 40 40 
111425 |Etfie Howard .... ; 23 |\John Verge.......... Sober Island. . 4) 51 40 
116512 |Effie May.......... Timedbane inated TAN Bee) SON MSE 0k a sek Dartmouth..... 4 | 77 40 
77603 |Eldon C........... ‘Shelburne. Fe, 5) OD ph WBE odo) onigeeee Ostrea Lake ....| 6 | 69 60 
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List of Vessels which received Fishing Bounty, &c.—Nova Scotia—Con. 
HALIFAX COUNTY— Concluded. 
o oS 
F: al ee 
a ; Name of Owner © ae 
is Name of Vessel. |Port of Registry.) & or Residence. |O .| 86 
a = | Managing Owner. SE) 8 5 
ES 5 ga; ga 
o s Z <q 
$ cts. 
90726/Ellen Maud. ...... FR AITAK sone) s+ = 0's 16:|Gi: Martin 2. 73. oneee Terence Bay... 7 7\. 6b: 70 
111434;Ermynthrude...... PEL ASCE ded cd 5 0G. LEY J. Darracha aaece Herring Cove...| 11 | 114 10 
100535)|Fair Play.. Waemouvh. §..... Li VEAL Oliies # = 75 vente tee Halifax. |...eG7: 2| 25 20 
100247 | Fairy Queen Rin fo Lev > ee ees 11 |G. H. Nickerson...... Peanantry,. i200: 4 39 40 
116290|Flora M. J.2...... ia a GSE dt 78\J. Julien, etal........ W. Chezzetcook.| 18) 205 80 
80829|Florence B........ eae Ra OS? 32|J. Richardson ........ W. Jeddore..... 5| 67 50 
100259|Florence G........ PMR ea erie Z ib CalebiGrayo. cs scaee ALWIOFON = ses 4| 43 40 
111482/Gladys Elena...... " 16,C> W.. “Ewohigk. 071i. Pennant 5.004. 3| 37 30 
EOPOLOG ODE. ones 6. 2 Giiee LLY caer GAC oELart.: hte wey PALLOLO! ered. ee 14| 131 40 
ROSSISIGTACOR ea elo Wo: cit) ow e's ple TGs slaanwhite. 2%)... Terence Bay.... 5| 46 50 
112131/Grace D. Day ..... Seeinume Bee 30 A ubleyn 2.0408 5; Boutillier’s Cove} 10} 110 00 
111747|Grace Darling..... Lunenburg... .| 100}0. Dauphinee ........ Hackett’s Cove..| 17} 200 70 
116731|Grand Desert...... Balto Let se tfers 65| Martin Julien et al....|/W.Chezzetcook.| 17] 185 70 
MEG OolCePembie:  .l es | te oat! OF ee 14,A. Russell etal...... Clam Abr: 5 3] 35 30 
PEG2O apa yeANG YW .4 ck glee WS nda vee 15|W. Westhaver, et al..|Sober Island... 4| 43 40 
UU Mattie... . 256.1 c. Tented asks 12/A. Jollymore ......... Indian Hbr..... 4| 40 40 
116743) Hattie D...:.....: Piahitaxiw.3 ie Mit GAN MOTOW os 3. oe da bis Terence Bay....| 12] 147 20 
116284) Janet, RB... 006-46 ibaa day We OL ide WWOEGC! 5.2 sith oa .|Sober Island... 4; 65 40 
103191|Jennie B.....0.... Liverpool ..... 13/H. Wambolt.......... Indian\Hibr * 5| 48 50 
116747|Jessie W.......... Bis tax yess 12|Henry Weinaut ...... Boutilier’s Cove. 4| 40 40 
CUO ZLONMCREIC NINE 2 i WR ailiky a Aihin nace deals TA OeNelson: 2... eae Halifaxe) yi ae 2| 25 20 
193312|Laura ... .|Pt. ipo ae ibis Coopers nonee Saas Tangier... . 3| 34 30 
96797|\Laura Phoebe .... |Halifax......... LS UNO oon. oligos nie Musquodoboit H Die, Do. D0 
a1G WS Lauteles + 41. Sos ee 6 WP OFS E at TOWGes Bellamy oui ea: Herring Cove.. 8| 72 80 
116513)Laurie H.......... eats meee 16|J.Slaunwhite..... .... Terence Bay.. 5| 51 50 
83402|Louisa Maud...... REALL Xi xcte anny BL EL. Graves ) ini Hi. Dover. ....435 4| 49 40 
111424|Maggie M......... ey rad 13)J. Marryatt .......... Pennants. 2h 3} 34 30 
96805|Maggie May, . him Gee 62).0. Pillis.et ali. cus. 2 cee |W. Chezzetcook.| 16] 175 60 
116733|)Maggie May ...... Sarma: een ae LZ) Pohs Pleming ns sae. Ketch Hbr. .... 9} 80 90 
111435|MaggieWilson.... RY strat Fos oh 20.8. Dempsy -.. Gis Herring Cove...| 12} 121 20 
111440/M. A. Josey....... ate VANE Ye 17|L. M. Josey et al. ....|Spry Bay.. .... 4| 45 40 
111421|Maple-leaf ........ HBS take thas ote 25| Eh Bakers) sos0 5 3k HK. Jeddore......| 5] 60 50 
DOO ZU La eee Sars ss eds Hees gakietepe ODT. . Cal bole. see teens n eee cee Terence Bay.... 3}. 31.30 
107757 Mayflower AE ie Ee Charlottetown...) 18iFo Young, a2c6. --. Pleasant Point..| 5} 53 50 
FIGTSOIMAlO. |... ect: BELA EAX can testing 24\.J. W. Gorman, . . ice. . Herring Cove...| 13] 115 30 
116739|Minnie M. Dora... Ae ee ee eas 14 Jn Beaveriscc: gece ae: Spry Bay 3, 35 30 
116282|Monica A. Thomas. Ie Mew coe 46/0. Eo Phomaas 025 Herring Cove.. 12) 131 20 
85665|Nellie D........... " 12;Wm. Munroe.... .... Sober Island.. 4} 40 40 
BOBDEUING Vac fun Gens ee ip eserves 11/K. Marryatt. . HP OnRaAnt.. - + <. 2| 25 20 
116745) Perseverance .... ilet Wer nad ade 12/E. E. Shatford....... Indian Hbr.. 3) 33 30 
G4G77 Progress... 5.52: ss " 14/D. Richardson....... L.W.Ship Hbr. 4| 42 40 
116749|Reliance....... ... " 4G: Hubleye iin choc eee Dd lan. OY. 5 4; 42 40 
96806| Rising Seiten ah fet Oueak eke 28|R..Christiun........ SpE POR DEC is «cs 6| 70 60 
Oe RORIG INN Poe: 5 oc Sl LI ok eo, teen 75|D. Bonaing et al.......|W.Chezzetcook.| 17| 195 70 
116447|San Juan..... .... Bhelourne cs 42) Goda. Baker... fc. 4: W. Jeddore..... 12} 127 20 
100218|Sarah M. W....... Blalilacew.csa8 aise 14H. Weakley . 2.02. 5..% Terence Bay.... 6| 56 60 
Ligis7imsbamrock .. ......:. Shelburne ...... Ol eS AVG. chidton on cen Herring Cove...) 10) 108 00 
116746|Spindrift.. ....... Halifax... 1b| Re Boutilier... , .< (|) indian. Hor= sy... ; 4; 43 40 
AGT OO be Hay Feet 3 os oi " : 13) W. E. pokes Pee . ...- |Pleasant Hbr 3] 34 30 ° 
114361 Theresa. WM Grays te® oom: «autos 30} Angus Gray.. BUARO <u.5 erate oes 13} 122 30 
SUN NIVIONE sch ace aah ocaes Jigs aoe SVE. 24|D. Duggan..... WE IOV ORS ces 4} 52 40 
103869\Uganda..........-- PURER occ Watt 14\J. B. Stoddard. . DB rect 0) 6) a Ho: bere ea ph wry Pes 
DW ae G4 AES LS a ea i, 2: Snowe Last aeveyvOOVvey ves. sc% Indian Hbr.... 3| 34 30 
117143/Valmore..... iia, ate cai Oi Teiupley 25: 087, 3, " 4; 39 30 
100260) Violet....... ...... Ay ieee Fe ck lee ih PEULGU so alte 4 ks PEO! 5 ir: 3} 33 30 
Baty ESOM. es ke Dae ie tee ae 13)H. McKenzie......... Gerrard’s Island; 3] 34 30 
92578] Willetta. . au eee 12| Joseph Gray.... .... DAM Dry. aly.» 6| 54 60 
Zephyr . it) Paik equa 16|R. Slaunwhite........ Terence Bay....| 6} 58 60 
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6-7 EDWARD VII., A. 1907 
List of Vessels which received Fishing Bounty, &.— Nova Scotia—Con. 
INVERNESS COUNTY. 
nm oT 
= S 
5 ‘ be Ae 
= : Name of Owner Z| ° 2 
a Name of Vessel. |Port of Registry.) & or Residence. O'S) 85 
2 = Managing Owner. om BS 
cS 5 oS ed 
—) BH A < 
$ cts. 
: 
96778|\Campania......... Pt. Hawkesbury! 11/C. Robin, Collas Co...'Eastern Hbr... 4| 39 40 
103313/Catherine. ........- " 10 re " eA 6} 52 60 
103825) Elizabeth Ann..... " DDD. Weanivoon.s be Sanaa: ‘Belle Marche.... 4| 39 40° 
83196) Ethel Blanche..... Pictou. . 17/Wad. Malcolm... .... Port Hawkesb’ry| 4! 45 40 
96774|Florence......... Pts Hawkesbury 11\S. Bellefontaine....... |Eastern Hbr.... 5| 46 50: 
103317) Flying Star. . Pt. Hawkesbury| 11/S. Bellefontalne..... Eastern Hbr,... 5| 46 50 
107997 |Gertie Belle.. CansOz. ots. eee 15/C. Robin, Collas Co... " ete 5) - 60 50 
100212) James R......... Pahiax,.. sisi BL PS eBlane 2 eo. eae " by ais 7| 100 70. 
111795|Katie J..........: Pt. Hawkesbury} 11|Jno. McNeil...... .... ‘Port Hawkesb’ry| 4)! 39 40 
LOSSLG Daurat: 28 ke eee " TOW: Bourgeois et al .... Belle Marche... . 4' 38 40 
105313 Lillie. ise " 12)Peter Wiset..... EKastern Hbr.... 5| 47 50: 
96775, Louise... ...... Te " 11|S. Bellefontaine et al.. " ; 5} 46 50 
LOSSSOLucH..c eatin " Dr eiailleten. jc Wea. ¢ " 5! 46 50 
96779| Majestic. ...2. . 2.4. " 12/C. Robin, Collas Co... " 5: 47 50 
SOG Ni ariexnte eee oe " 10|Jno! Roach... sees " 5) 45 50 
96777| Marie Joseph. ._. " ta Sieoirier nec c oka. ta Cheticamp ..... 6} 53 60 
103814) Mary. c.98 Ve seta " 10) Po Bisebes 2 £2. .% . |Hastern Hbr..-. 5} 45 50 
96769 Nay Lambert. . " LEC) Chiasson: 3.5 sara Little River ... 5| 46 50 
69125) May Flower...... Halifax. .2..hcne 20/ Ee Chiasson... 3.0... 05: 7} 69 70 
103326|Mizpah........-... Pt. Hawkesbury} 10/T. Lebrun,........... Grand Etang... 5} 45 50 
96770|0.L.B. 7 " 12)M. Aucoin, oi... 62.72. Belle Cote...... 4| 40 40 
103329,Saint Helier. ..... " 12/C. Robin, Collas Co...;Eastern Hbr.... 4| 40 40 
111792 St. Aubin.. '" tS eget " aor 7| 64 70. 
100448|Surprise........... diGanso <a are 15|D. MeDennld. : ace) UdIQUEsIE EA 5| 50 50 
SG(7 oY WEIN >t |. aa Pt. Hawkesbury| 10/M.-Ramard........... Little River ....| 6): 52 60 
111793|Waila Walla....... " 11|S. Bellefontaine....... Eastern Hbr.... 5} 46 50 
96776 Wille B ie rae la ee aah othe " 21 WR) Sv aster aes " eee 7 70 70 
KING’S COUNTY. f 
i Disby .. 5. 14\Jesse Parker..........|Hall’sHbr. -..:. 2| 28 20 
107479| Marguerite........ ies een eee 25|Frank McDonald...... Scott’s Bay..... 4; 52 40 
LUNENBURG COUNTY 
| 
ROMANCE ee tle, ee Lunenburg ..... 22 B.Cleveland:.<... 2s: Lunenburg...... Bl 57 50 
PPG Acadia’... |). oss ce \ 91Alex. Knickle......... Hagges 17 200 70 
LGR TIACING.. oo. inns -3 3 " SW @ Smithy... ee! Make oe ek 18 207 80 
116526|Adelaide..... .... i" iio). Holland.) 2) & \" 4 41 40 
111641/Aguadilla.......:.. " 100F. Anderson ......... ih Ay eh eS 18) 207 80 
Beg OUA NAVAL cs. otk. face 6 " So Wu: Smutty. ee a) | Scteseranene 18 207 80 
111728| Alameda " SOs CEE Ivers OA wen. " 17; 200 70 
107657) Alcaea . i 99Alex. Knickle......... ice tee 17, 200 70 
ZL WAI Cine st ace or oc " VAL Vz Conrad. 2) ...>. Parks Creek. 17; 200 70 
112107|Alexandra......... " 03K. Anderson.........- purenbess ae ee 18) 207 80 
111647|Alhambra,......... " 90). \W.. MacLachlan. . 2.14.4 a Abe 17 200 70 
111738)Alice Gertrude..... " Sid wD Hatases << 92 Gontuarall Bank} 19, 214 90 
112105} Alma Nelson " 90s Davy wane) Ok, Lunenburg... .| 18} 207 80 
112101/Ambition.......... " 100A. Himmelman....... Rose Bay...... 20' 222 00 
116522) Anita... .. Ag " TES; .. Waintere.) 2-2 ee ee 5 - 51-50 
111737;Annie M. W...... " agJ, N. Wolfe ../.. 4 .\Geteon's Cove...| 18 207 80 
LEY OO A rabies Ho. oe oe- " Bay (ete ILO eat ws Rojt-| Sacer ene ae Lunenburg . 17: 200 70 
116499} Arkansas... .....<- 0 Pilla: SDigw oun i eae nS ens, 19 214 90 
112122) Atalaya..........: " -.° 79S. D, Herman... oe " 17 199 70 
103405! Athioniy 2.2. see? 7 GOW. « ChenGh aa. ese Tin SP ack 15 186 50 


sf 
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SESSIONAL PAPER No. 22 


List of Vessels which received Fishing Bounty, &c.— Nova Scotia—Con. 


LUNENBURG COUNTY—Continued. 


s 
2 ES 3 
. 5 | 38 
' : Name of Owner o 
= Name of Vessel. oe ep or Residence. [uw .| = 
2 ‘ Speer y- as Managing Owner. ° 2S 
3 § sal 9a 
g a : Ae 
Peer Mes reed noo aad | noel Gules = MI 
$ cts 
111740 jAzalea .... ....... Lunenburg......{ 80)J. A. Hirtle.... .....;/Lunenburg...... 17 , 200 79 
111412 Baden Powell...... " J S22] 94 ie W estheiver ox." eee tt 15 | 186 50 
103501 Barcelona.. ... " Peo) OOS Homey ees ., [ha Have. seis paz 71200270 
116498 Beatrice S. Mack.. " eget) ROO Wate ear AG a hs | ‘Lunenburg...... 17 | 200 70 
111734 Blake.. : : " ras] tah Deen CaR SEL 46000 oe Conquerall Bank| 19 | 214 90 
100571 Britannia.......... " Pr Ota. Waekanarny 39 22 oe: ‘Rose Bay....... 16 | 193 60 
Pao (CalaAVETS . ches ce S " Dea MOO eM OSNeeS 3 (Ss: 6 a4 Lunenburg.. 18 |. 207 80 
11208 |Campania...: -.. .: " OP Ot PMRCR Wis. ose eats! (Riverport....... 18 | 207 80 
1P2Iie (Cardinia: o.oo)... - " ace) 200 Amderson 200). ‘Lunenburg...... 17 | 200 70 
111718 |Carl E. Richard.... " ... | 99 |E. Richard, sr... .:..|Getson’s Point..| 19 |} 214 90 
116505 |Cavalier........... " 5. UFO IN. Meinhardt) ) c0% he Haves: une 16 | 183 60 
111749 |Champion.......... " SAG Publicever jo222 2). Getson’s Point..| 19 | 213 90 
111739 |Clarence B........ " SPOS AveEirnste ... |Mahone Bay....| 14 | 179 40 
107122 |Collector....... .. " -.. | 99 |W. N. Reinhardt...... La Have.......| 17 | 200 70 
Hrie2 (Coloma... . 2.7: : eee eee > Ss 98 a ie aie eels 4oen ya tan 13 | 207 80 
103759 |Columbia.......... " Bass [ert iE Ae AWOKE) 3255 5 Cans OTE Ge ee “ | 200 70 
116497 Commander....... " oe Od J- Schmeisser......... IE, M. La Have.| 15 | 175 50 
107966 Companion........ " _...| 95 |J. Publicover.........| IGetson’s Point..| 17 | 200 70 
Elia) (Corea 7 oS? " ....| 70 |J. N. Rafuse.. ..../|Conquerall Bank| 18 | 197 80 
111736 Coronation ... ...« n __..| 98 |B. W. Adams........ ‘Lunenburg...... 7 | 200 70 
111708 Crofton McLeod.. " PAUL Gi IV @ MGLeans: is). su ‘Mahone Bay....| 17 | 200 70 
REIGGE UWE one oe or cs " 2 PA LOO) MESA.) WSO Sie. aa a) Bridgewater....| 17 | 200 70 
111711 |Defender.......... " ares) 08) pilex! Kmickle’.2 S73: Lunenburg...... 19 | 214 90 
111710 |Demering.......... " >.) 85 id Andeyson< 2) i... " ey 2 18 | 207 80 
iets Lenenuen eos 3 tS atah " Beach Oey S. 1), Herma. =40.ce < 1 Soa TES edEs80 
afi itarle VS... .s. 6. Seer sy Yee 100 ‘A. Wiynscht. 2. os Bae 4 eee ee 17 | 200 70 
116528 |Edith F.S......... " a Gy ee DehMieIsser,» Wisse. E. M. ie Have..| 15 | 173 50 
112069 |Electro ........- : "7.] 88 |B. Walters... 2. _...|Parks Creek.. .| 18 | 207 80 
111748 |Blena:............. " ih Ti OW Conradiiea " TEAL]: ROS ITG 
S313 hy Loc) SMe a Liverpool. .:...| 10 |J. C. Hanson......-... Mahone Bay....| 1 |~ 17 10 
107127 |Ellen L. Maxner...|Lunenburg......| 93 |L. A. Hirtle.......... Tait cate 19 | 214 90 
116521 |Ellwood........... " Pi stG Mohn Ainel” amen i" | Sep iee edaeao 
107123 Emulator...... eee. " POO. tS OR DEES cae soe ‘Riverport. . 17 | 200 70 
116506 |E. M. Zellars...... " 7 te G4 elars ) so. 2 eee ‘Feltzen South ..| 18 207 80 
ST20R7  Lotriela So. ee " Re aoN I NNC IN; Reinhardt...... (ia Haves Peele Veer 
116518 |Eva June.......... " oe OssWe OG; Suaith <a ens, ‘Lunenburg ae ES 17 | 200 70 
116520 |Evelyn..... ,..... " - ,...| 18 |James Geldert......., " Beeld Se 30 
103473 |Flo F. Mader...... " MOO TU.) Maer. aks Mahone Bay....| 17 | 200 70 
116531 |Florence B. W..... " eee 24 ‘S. W. Westhaver.,....|Fox Point. ... 6 66 60 
111401 Frances Willand... " SE OF i. A. Bittle 258 2: oc} Lonenburg. a). 16 | 193 60 
116525 |Gatherer....:..... " he Top tWe- OsSimith cea oe yet " SRW 4505431 40 
116495 George R. Alston.. " oer tA. Ve-Gonrad. .4 +4 (Parks Creekesach 97 47200070 
111742 |Glenwood.......... " SY e299 1D Hers lores 2 2 4a Lunenburg...... 17 | 200 70 
103752 |Glyndon........... " sie. OOM Rom Keg ees $95 a. 1, oe Haver. 17 | 200 70 
116507 (Golden Rod.... ... " TELAT bh Liver. ¢ Seon aa: Lunenburg..... | 17 | 196 70 
107289 |G. 8S. Troop.. ..... " bo ROG VE ABS OUuneies oie. W. Dublin.... .| 17 | 200 70 
a5GR7 poe. " OPiS TWeany Remiardt. 3... Da Have ake: TT A298 70 
112111 |Havanah. . " < SOO TAL OVS Conrad. 3 * sa6¢ Parks Creek. ...| 17 | 200.70 
116442 Helen C. Morse.. " ....| 98 |J. Westhaver...... ..|Lunenburg...... 17 | 200 70 
116494 |Hero ...... : " oe TR TRS aoe 0 Pid ELAS eA ere oh OTE TO 
107659 |Hilda C........... " pe RAO AS IW SOx ners ele Uk Lunenburg...... 20 | 222 00 
112109 |Hispaniola... ..... : PASSO TN Alcan MO eeaiis sled " ee pl 5200170 
107128 |Huron.-. ..-. -- " es I ns GT) eee hg " eve LEA Z00s 70 
108174 {Jona......-2 .... |Sbelburne, ;>. TON Chandiem (9.2) "5. Cheater’ 2o M510: 5 | 50 50 
OT GR. ws aes ss = Lunenburg...... OS IS On eF Se ogc eka .|Riverport. ..... 17 | 270 00 
ei thoes. WoT te. ee: " oo TS: [AS Ernst 23... fly Mahone Bays) 14 TT 40 
Nifess ifvanhoe.. .:...-. <. " (2 SPPOG FU hs WV ROR 3.) 85 22's Bridgewater ...| 18 | 207 &) 
116511 |J. F. Norton....... " Or ed LAS Ty a CONTE: yaks a: [Parks Creek....| 11 | 1389 10 
100837 |J. M. Young...... " Tee Oe ely eek OUD i ds aro = Lunenburg...... 17 | 200 70 
107960 |J. W. Mills........ " Ve TG) Res. MUL hy wae ‘Mahone es Sy (92 AFG 20 
111726 |Juanita...... .... " OFs 100" TW Bath, ...%...<: ‘Lunenburg... 20 | 222 co 
107970 |Karmoo..........-. " SEG See TOTEM Hc ER Kaas 'Riverport ....' 16 | 193 €0 
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18 MARINE AND FISHERIES 
6-7 EDWARD VII., A. 1907 
ee of Vessels which received Fishing Bounty, &c.—Nova Scotia—Con. 
LUNENBURG COUNTY—Continued. 
Ss | = 
= |S 3 
5 | F Name of Owner i a) 2 
4 | Name of Vessel. |Port of Registry.| & or Residence. [ .| 82 
3 S Managing Owner. foSh aes 
5 3 
eS S ga} $0 
5 . = GZ < 
$ cts. 
116509 |Kasaga.... ... +-. Lunenburg .... | 59 |James Bell ........... Dublin Shore...{ 14 |,158 40 
111404 |Kimberley.......-.-. " 92 ICs Mader. .2% 5.2% Mahone Bay....| 18 | 207 80 
111635 |Latooka..... . " 99 WA aN. “Contad 222... 2% Parks Creek....| 18 | 207 80 
107126. |Lena F. Oxner.,...| " OO Me rele te... ahh yaa Lunenburg.. 17) 20007 
107660 Lila D. Young. . " 100-7 Bn Bae ead " 20 | 222 00 
107129 |Lilla B. Hirtle...-:. " 99 |Benj. Anderson....... " 17 | 2u0 70 
103760 |Lilhan...... " Bd Ar iM Oragh 5. neha. " 1 obi Oh ek 8s OO 
Ad 7 ans SAS chad are " TO VA OOP ROT poo a's EB. M. La Have.| 17 | 190.70 
SASIG). |Luotties. seis aogmeelen | " Sg Bla Oy rE OLS 4.00% & esas aaa rt Broad Cove ....| 21 | 225 10 
1411634. \Loyalh.i.% cache \Port Medway...| 99 |A. Ernst.........+---- Mahone Bay....| 17 | 260 70 
111735 |Lucania........... |Lunenburg.... 99 IR Rom key...) 10.8) IL. a Have. cn 17 | 200 70 
107120 |Madeira.......--. " ‘ 99. IT -Oreaser! 0... ia. Be Riverport....... 20 | 222 00 
112112 |Maimie Dell... ... " Serio. WU eNbader. 5. +! Mahone Bay....| 16 | 193 60 
112095 ‘Manhattan ........ " LOOTIW eC \Smith 28. .<:.- _,|Lunenburg..... 18 | 207 80 
116523 |Mankato.......... " TO Nea WOLGETS 5 ie sale Parks Creek....| 17 | 196 70 
116519 |M’rer’t EK. Schwartz \ 98 IJ. H. Schwartz.. Lunenburg ..... 19 | 214 90 
111709 |Mariner..... aes " LOOT A WiConrads sok ces Parks Creek.. 17 | 200 70 
AGQI9S | NMariomee Wiener re " 72 Nae NG Eeatuse i. 5st ae Conquerall Rank| 17 | 192 70 
112110 |Markland) 2-223.) " 99 |.J. W. Mchean.......- Mahone Bay.. 13 | 172 30 
112119 [Mary E. Smith....| " 99 aN ex Ms mnitlnw. noes. Lunenburg ..... 17 | 200 70 
107967 |May Myvee........| " 89 IR CRichard, aria. a4).2 Getson’s Point..| 20 | 222 00 
112086 |Melba. H i a " Gh FIO DIAS perry shel cose Petite Riviére ..| 11 | 1389 10 
112100 |Meteor.......... " 0 UMD OPER SOR artic elie Riverport ...... 17 | 200 70 
107111 |Millie Mace........| " 99 IW Os SDN koa Lunenburg ..... 17 | 200 7U 
107952 /Minnie M. Cook. a t 84 Ay hy ey Lie Acta eee aeons TUM is coetnmers 18 207 80 
116503 |Minnie Pearl......| " OT TD ERAN 08 drone ete oes thous, ce) ak 17 | 200 70 
111701 | Mizpalibes ie flees hy Apap Rai 100° 32 BS Younes 2). " ce Nees Ge 
LIVG4D | Moran aaese) Cree rt 100 |E. Richard, jr........|Getson’s Point..| 17 | 200 70 
MOS THS Martel say ime elena: r HBO! Wis NW aLbers, (stoic Lunenburg. ...| 16 | 193 60 
100606 Myra Louise.......| " hye AUR, 2) Soa eeten Mahone Bay....| 6 | 59 60 
116530 (Nahadal wince " Of) VER BNW yNaACD bs ceptorene ss Lunenburg ..... 17 | 200 7 
107968 |New Hra.......... " ELOY aie p00. ce saa Riverport. 18 |. 207 80 
A 12004 Vina ice teen re " 40 il) Geldert) 2.5 2...’ (ounenburg see, ae airece eas 8 
112090 (NobletHonys paces " OS MPAs METIS Es lear eee ale the Mahone Bay....| 18 | 207 80 
TUGHOZ \Oceanic... keine ee 7 OO EY RACES. ous debe thom Riverport..../.. 17 | 200 70 
116500 |Oreda <i a.sh kes " 16 jHenry Selig ......... Vogler’s Cove..| 3 | 37 30 
MIP106 KOregvon ye oy wes " ORES ORI SMeU , wes ce sarees Riverport.... . | 17 | 200 70 
112120 |Oressa Belle...... .| Vi da. nese $5 /P. iB: Zwicker... 0)... Mahone Bagi 17 | 200 70 
ie osiPalandas sh eneeee | " LTS Me MOE SLAP 2 ha) ares " 12 | 163 20 
PUGS? NE alatia, austere ol " (OR CG. Ibi SER. cL evs . {Lunenburg ..... 18 207 80 
111725 |Palmetto .. " (POS UC aShMth. 6 Noes napiae ss Tae Seles 17 | 200 70» 
LIQUS: Parana scice as saieey " 199. |D.Gohnes. 2.2.5) 25) Riverport. . . | 17 |. 200 70 
IOI Wearl,...cumuieet stuns " 14 |D. Wilkie .......... .|Pentz Settleme’t] 5 | .49 50 
1172-TPeerlesss cae vhes.- <d " 95) VA, SEL VZiwicker.220)..% Lunenburg .....| 17 | 200 70 
RANT ep rim peso " GOWNT: aA. WilsOn s4- ee Pre 17 | 200, 70 
AAO 2 ior ObECLOIGH. a aiate " 95 Mitte. We | spel sheer cote a " 24 | 250 40 
107653 |Renown.......... " BSW vOeSuuth eee: 7 Lunenburg..... 17 |..200. 7 
111648 |Riviera.. .... inl t " OG VAN MERON ak kw a 05.5 os M. La Have .. | 20 | 222 00 
PT 26) TROaROK Esai Sait S " OQ" ;AT urns vce. <5 vase ae Mahone Bay....| 20 | 222 00 
POTAQD SPROMAL: . 6.220: " 9 LD VENA PN oes Cals & een Riverport. 17 | 200 70 
111741. Saratoga. ....0..5. " 99. iC. U. Mader, ... vane > Mahone Bay....| 17 | 200 70 
RIG 0 eeOtlan oes ten oss " FS AS DOYEA eg. Khana ne Day Spring..... 18 | 205 80 
107963 |Shamrock.........| " 89 |F. Anderson.......... Lunenburg ..... 17 | 200 70 
102108 |Speculator......... " 99 wel. Wat Daly. croc miter id Parks Creek....| 18 | 207 8U 
Baas A Stanley:, Jessica lias " 100: PDR As” Wits. vite sie ans .| Bridgewater ....| 17 | 200 70 
111407 |Strathcona........ ul 89 |F. Anderson.... . Lunenburg... .} 17 | 200 70 
103500 |St. Helena......... i" 99 |H. Wynacht.......... " .. et BOs eee 
111636 |Tasmania.......... " OO Wisse Sinithe 2 cecil ot ant eine 17 | 200 70 
11G552 VE ORO..5. te Ach ee " 14 )R.B. Stevens... 2.24 2: Paneods Island.| 8 | 35 30 
107651 |Torata...... " 92 AN. A. Wilson. . <2 2 Lunenburg ..... 17 | 200 70 
111793 | Transvaaliocsc8 " Oy We. Smith. 2.252 ihe, " I5 | 185 50 
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List of Vessels which received Fishing Bounty, &c.—Nova Scotia.—Con. 
LUNENBURG COUNTY— Concluded. 
is 
: nae 
5 mK 
ra . Name of Owner 2 ob 
i Name of Vessel. |Port of Registry.) & or Residence. O 25 
5 S Managing Owner. Sal 25 
ce g : C aniage hx 
fo) a Zz < 
$ cts 
21H Aad iy an osha ea Lunenburg...... 22 |A.R Morash...........{Lunenburg...... 6 ( 64 60 
BURL Veil 0 at's Wes Yan's " DOA Ve OTOL Ve deta Parks Creek ...| 7 | 129 70 
TOPOS cara es Oe Bae " | 88 |W. Cleverse. .. ......|Pleasantville....| 20 | 222 00 
TIGOLOr Uranus .o. 5 5 gael " 90) Wie. Simithe, - 2. .|LGKunenburg..... 19 | 214 90 
116406) Valoria.. cca e.,. " 99) AG RioMorash Jos. 21 iis ee epee 17 | 200 70 
111731 |Vendetta.......... " 93 (J. A. Hirtle. she aes we 16 | 193 60 
107964 |Vernie May ...... " 76.|A, Ernst. ease Minors Bay.. 15 | 182 50 
100811 | Vesta Pearl........ " 40u(Tor Poabilien) 2s .. 3: .|Marriott’s Cove.| 7] 89 70 
PEPs0O)  VichOrias: ait .. 22.0 " LOO AW. Nu Reinhardt... 3 ./bacHlaye sl. 17 | 200 70 
116504 W. C. Silver. " STata oil ver PO8 (ae ee Day Spring..... 22 | 236 20 
TAOS HWS Oe. sic sce: " Boras Corkum «25% ire: Lunenburg...... 1 |93 61 60 
111649 |W. 8. Wynot " LOCA Mader i. oy. 42 Mahone bagi oe OT Oe 
TID Vammskan 1... fis r Users Be Zwicker. ws. <4 eels shee heap eke 
MALO Vota ae. Oe ssc) en " lel Fe POO y. 2/06 2 en || Riverpoet. Abel incl 18 | 207 00 
PICTOU COUNTY. 
107330 |Gertie M. Starr....|Halifax......... | 16 Peter Roberts..2) . 003.2 PA ctou saa aaetae 3 | 37 30 
: 
QUEEN’S COUNTY. 

73069 (Bertha Bo... ss /. MER AMT BS cess sks 21 |W. H. Doggett..... |White Point....| 4) 49 40 
90840 Lena A.. ......... Port Medway...| 11 |C. A. Bowlby.........)Port Medway.. 3 | 32 30 
1t6568 | Louisa, A nce oi pveepre aedes LO Wis Braseny tix is sas Port Mouton ...| 4 | 388 40 
116918 |Maggie & Esther...) oo» —....... il. dtenben Colp. cei on " waited PP SO40 
92568 |Mary Kate........ ehelonene cave ae Toy VER: ash etn shy eae S.W. Pt.Mouton| 2 | 27 20 
94833 |Newshoy . ee eee dike Cant prey: LOR Wine 8 Skis sincere .|Port Medway...| 5 | 51 50 
116s Percy) Royse) .. O91 Wolfs, a4 ae " ...| 19 | 214 90 
100608 | Vesper ............ “Rane TVR Williams, 4. 280% S.W. Pt.Mouton| 4 | 42 40 
RICHMOND COUNTY. 

Opens Ada Maldved ob). Pictouzew.. 0. ... OOF ST Ne OPStOl.w ae Ss eonete River Bourgeois| 21 | 229 10 
116344 |Annie B. M...... A Tamia emesis 6 sis). 18 |W. Monbourquette....|Lardoise West..| 6 | 60 60 
103463 |Annie May.. PN ee ed's LUO a leangley sito. Strait Canso....| 38 | 32 30 
111472.|Annie May........ TOPPER race ede 17 |J. Pee CEES s dete) EOORROADLOL 5 | 52 50 
141479 pAtalantana .beoe: adore eee 15 |Peter Bouchard....... River Bourgeois} 5 | 50 50 
TODOL: [Boreas tec hws. coca a A133, A, Collonden ...|Port Richmond.| 6 | 83 60 
72061 |C. P. M .|Arichat.. 22. Alex. Burkeeentees. River Bourgeois} 6 | 64 60 
74100 |Candid. ne) yes 23) Burke eee oie " (eA ae eG) 
96799 |Catherine A. C.... Fiauias Beno; : LATV. Orientals 8: Descousse ..... ee tee OOo 
59484 |Day Spring........ ROMO xs 0's 36 (A. Fougere.:......... River Bourgeois] 11 | 114 10 
116343 |Eva May......... i a ae LI Ag aU EOP 2 sn one Petit de Grat...| 5 | 46 50 
88462 |FannieS . PAO. ha 28 |John Murray.........|Port Richmond.| 5 | 63 50 
100383 |Florence L........ mydpey ss. +... LO WG Cosdeanee: 0 ae River Bourgeois} 4 | 38 40 
112380 |Florence M....... PATICNAt Ss ven | 24 |A. Mombourquette ...|Lardoise West..| 6 | 66 60 
116348 |FlorenceM........ PaO) tas hain 16/Wm. Martell..... ... Petit de Grat...| 5 | 51 50 
90436 |Genesta........ parrington’:.... OD, Lelae VERIO TS heen cae Basity tee oe 4! 60 40 
88599 |Guide... .|Arichat. . } Shy, LL OSELORe Bel he. ee L. Descousse...| 12 | 123 20 
100161 |Hilda Maud.. ....|Pt. Hawkesbury 46 |J. D. Malcom.... ... |Port Malcom...) 7 | 95 70 
103470 |Ida M. Burke .....|Arichat. vein LOg ar meee Re cae ores ce St. Peters...... 4 | 44 40 
BAU LEAN 2 cco mee is " ite La Ae aa ae EOUbE eee, © Petit de Grat...| 4} 39 40 
100490 'Irene M. B........ Lunenburg...... COME Lott fa esha C) i Descousse ...... 16 | 179 60 

Ae) 24 
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20 MARINE AND FISHERIES 
6-7 EDWARD VII., A. 1907 
List of Vessels which received Fishing Bounty, &.—Nova Scotia. —Con. 
RICHMOND COUNTY—Concluded. 
a 
. , Name of Owner 2 Sip, 
‘a, Nanie of Vessel. |Port of Registry.| & or Residence. |O .| #4 
3 = Managing Owner. cone aes 
cs 5 gal 9A 
> a Z < 
$ cts, 
2G Sal hc eae ere Halitaxse. DY ed au PaO ae ees ules « Petit de Grat...{ 4 | 48 40 
So ig AS (Co a Arichat. . LE oe Ps te Blanes: .. : Port Royals: 0 2 | 25 20 
103469 |Katie B.......-.-. " 16 John barkes.’..... 22) > River Bourgeois; 6 | 58 60 
103458 |K. McKenzie...... " 17 |W. P. Groom........ |Grand Greve ...| 4] 46 40 
111480 |Lady Laurier..... ioe eae OSA eGUAEOb oa.) oc Petit de Grat...| 5 | 47 50 
117092 |Lass of- Gowrie ... ee fee Fy 220 14 |Joseph Petitpas....... Avichatea ea. A (anes as 
107874 |\Leah Hardy. .... \Sydney 2.....-- OD TH OuCMlIe. sa, 3. ens River Roe 5 | Boo 
111905 | Lena Jane. WATIChat. ose ee 11 |D. Boudrot. .|Petit de Grat...| 6 | 53 60 
111901 |Lillian Louise ..... ity Side here VIC AP Bewdroe. . 34. 6 " ..| 41 40 40 
119877)| Laly: May .20.cn: : Wot sate eis Tera. Pomers. 220 paeise Goulet . 7.) 61:70 
103467 |Lizzie May........ TRAE A AAR OY 12 Aw Boudtroc. 2.0 ones Petit de Grat.. 6 54 60 
296549.) OLS 3. comet eee ne oes ee 18 (So Landry o..)s'. HST OISG 4. stars. 6 | 60 60 
72071 \Lumen Diei . ike, eee ee QOL SAT OSON Anlsie ase! 376 2G River Bourgeois.| 4 | 48 40 
116350 |Maggie F.. ..... " TOUEP.. HOUSES. sce, us Lardoise...... Ma Bere Ue. 
107995 |Maggie M. Hoe Wailea ete. 15°" \ ADS Homidress2 2 3. PaICiabn. ac vech 8 | 71 80 
103532. dvi sriaA. hose teaheaes ISAC) Peary ea es Oe WN eis 2 eo aia a Basin R. I 3 | 43 30 
116345 |Mary Alice........ Aneheiba: ae tne 10 |P. E. Sampson , Lardoise att Sir 4} 38 40 
116881 Mary DRA eae ae gh) eRe eee © he FCs Martel oe ons. oAeeaba tt Cale tele aia Vier 
111475 |Mary Matilda..... ft. MIR Tui Durkee ace ook Petar sInlet.| 5 | 50 50 
112379 ‘MaryS ; AN eae 18) Jc Sami psott, . a0. 26s Lardoise........ 5 | 53 50 
163162.,\ Maids. sence " AW DONS Diy Om aA Chocuaene ar Arichatys 2 tie 2 3 | 41 30 
TONG.) MEMO oe os Cea Pt. Hawkesbury| 26 |J. Pelham......... .. Janvrin Island. 6 | 68 60 
111907, |Minnie A...) ace. Arichat nents: 46 |A. Sarnpson.... ......|River Bourgeois.| 10 | 117 00 
111904 1 Minnie Lo si ae ae tit cae oe 1b. Thhas* Bois te. ke Petit de Grat...| 5 | 50 50 
116346 |Native of Foucher.. Mi eh eee 16-1.) Ds Mcleod... 2223: Hourchie.. 2:7. % 4} 44 40 
74365 |Nova Stella........ i, eater an a BS, N. Poirier }a..4025<¢ | WCSCOURBOS. ee a: 15 | 159 50 
64018 |Ocean Bride....... Haliteax eer 93) Richard. ...5-eae> » AnICHabisd » cone 3 | 44 30 
Banos \Oresa:. i.) J h.lvete ves Uh sets eM 14 JE Proctor: ieee. ae Port Malcolm. 3.1) 135,30 
POOP S SARL. cus) Me Peete eld be is bepearion emeuete Wo\PeLeBianc..;. .|Poulamond..... 4) 45 40 
ROADS i uOte neko. Mena Tanenbure. th ANTS PEOCTOR. 4 stn River Inhabt’nts}| 3 | 63 30 
116341 |Preroma...... HAgiohates tec. ce L7 VP“ Bouchard. 1. .ceee oe River Bourgeois.| 6 | 59 60 
HOST 1 Primrose: /aitwaauee Hoalitaxny atone 14 Re VomMandry e230 e4 Petit de Grat...| 5 | 49 50 
88504 |Quickstep......... ydney-eyeer 124i ABoudreaacs ss an. 44 River Bourgeois.| 6 | 54 60 
116889 |Saint Doninique...|/Arichat......... OPT Marchand, icc. ae ee Petit de Grat...| 5 | 56 50 
116888 |Swanhild. wie 1h pec eae 52 |Wm. I. Le Vesconte..|River Bourgeois.| 11 | 130 10 
103461 |St. Lidwina...... feo Radio te Beny Peters. fs. es Lardoise...... 0). 7M a a 
141902 (St. Thomas..o. 2.0. ay se eee 107 Thos; Pottie: \..0. 6.0.5 Rockdale....... 4 | 38 40 
103460 |Two Brothers...... " 18 |Maurice Peters... .. Lardoise.. To eae 
RODo TON EVIeP. Oi oc ae Ar he eared eae BA GOBRCUGROL «owen saxtoe Cannes... .. 14 | 153 40 
71034 |Vanguard......... ie Riera HLA) powarot, 7.5.27 Ae Petit de Grat...| 10 | 122 00 
SHELBURNE COUNTY. 
121802 |Abbie May........ Yarmouth... . | 10 |W. E. Atkinson ...... N. E. Point . SD ekaoe 
94632 |A. C. Greenwood...|Shelburne ...... 15 |T. D. Goodick........|Sandy Point....| 6 | 57 60 
116900 |Ada and Pearl..... Varmouth: <2. ISW0. lL UNCAR Ls bn kia. Clark’s Pie ee! 4; 41 40 
121700 |Agnes H........... ee ise oe 10:10. PRUE oo ei eee tae cee 3 | 31 30 
121801 |Alice M. Atwood. .| ou  — .«..--. 10 1D. A. Atwood... 2c. Hae brie Spat 4| 38 40 
1O0GL7 VA TORan.. .. ca>2 2-2 Spelouras rere ae 98 \W. McMillan......... Lockeport..... 9} <9. 90 
117134 |Annie Lue......... Yarmouth. J... 100} 3. M, ‘Crowell... es Smithville. . ..; 51 45 50 
100612 | Awdedlans «espe ee Shelburne .. 10s He Orawe: che eee Sandy Point....| 4) 38 40 
116824 |Avis Pauline Barrington. ....| 12 |W. Kenney........... Clark’s Hin... 3 | 33 30 
116828 |Beatrice . ...-4....) ae a fb 3 12 |F. A. Swim..... .| 31 33 30 
116855 |Blanche.... ......|Shelburne ..... 12’ \J, Matthews: 75.5 E. Ragged Tsl’'d.| 5 | 47 50 
103186 |Brittatiia ....<....-. i: Come adel 11 |W. Enslow ....|'W. Green Hbr..} 4] 39 40 
90434 C.-A. Goreham....|Barrington. ....| 33 A” Gorehan,.. .a.cs as IL. Wood’s Hbr..| 7 82 70 
103051 Carrie May...... .|Yarmouth ..... 96 1H, INiekersou- aon es \Wood’s Hbr....|... 25 00 
121654 Charles E......... Tag eee Oe 13 |C. BE. Larkin . .|Emerald Isle.. 4} 41 40 
96970 Charlie Richardson.|Shelburne ...... 96:1). Be Warding sce eee Rockland. ; 6 | 68 60 
116826 |Claremont A....... Barrington. ....'! 11 /S. B. Penney.......... Clark’s Hbr..... 4! 39 40 
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Lisr of Vessels which received Fishing Bounty, &c.—Nova Scotia—Con. 


| Official Number. 


116891 
121681 

94942 
107058 
121683 
107057 
121791 
116830 
121688 
121796 
103795 
107054 

85476 
107350 
121697 
121793 
117041 
112138 
116827 
111683 

90647 
121797 

80799 
10706) 
111687 
117131 
116822 
117133 
116823 
116853 
121692 
121798 
107981 

90438 
100329 
117185 
117140 

94661 
121693 
103796 
121799 
116829 
116854 

83434 
117643 
103057 
111700 


121794 |] 
103175 |) 


103800 
117132 
121689 
103194 

90439 
121682 
100820 
107059 
117044 
121684 
107990 
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Name of Vessel. 


Port of Registry. 


(Claude B. Daley... 


Claymore 
Coronilla 
Defender: ...)53..). 

D. E. Nickerson... . 
Dolly Varden 
Eddie C 


Ethel May 
Etta N 
Etta Vaughn.... 
Favorite 
Fleetwing 
Forrester 


Ep isys¢ @aeaes 


ees ees ceo 


e ese 
Ce ey 
Oya aL sine) 
oe etree eoee 


a8 ele #4 6 076 8) > 


Fredena 


PONE Oe ee] 


eC er i er 


Gladiator.... 
Gladys 
Greenwood...... 


pee ey seo oe 


‘Hattie Emeline.... 


Hattie & Ina...... 
Hattie T 
Peraid shee rh ae 
Ida M. Clarke.. 

Tlona & Ida 
Jennet 
Jennie Roy....... 
Jessie Roy.) 2: 
Joi Coxe 

Josephine.......... 
Kenneth S:; 22... 


20 ma ere 6 


CAs) \e) He) 6. eh 0n of Te) iol te 


ee 


oe sete ee et noss 


Ai. C, Tough. wie: 
Little Charlie. .. 
Mabel Denvers.... 
Mabel V 


IWMIATIBNG soe cas se 
Mary May. 

Maile & Ghadie. 
Mayflower 
Miriam F 


DDe) = tare) 6. a) 'a 


Oke Sos) 5 Oe. 0) 


ave eS ewe ee 


Nellie I. King 
Nerna D 


-teee 
CIM Va Ja ame Ha a esa 


ee eee see 
ig) | ap eh -eve) 4) 6) § 16,68 


ys Ph" we 6 6) @ wile 6 


S. B. Millard 
Seaton L 
Terence C. Lock 


9. 2's abo cies 


wood. 


ba Xie eal che sue 


E Shelhiene 


. (Shelburne 


Barrington 
Yarmouth. 
Shelburne 
Barrington. 
Yarmouth. 

Barrington. 
Yarmouth. 

Barrington. 
Yarmouth 


oeeeeoe 
e@reare 
CeO Oud 
eoes 
esses 
eee 


Barrington det 
Shelburne ...... 
Ny ie Be Aare Bolas 
Yarmouth?'.. ..: 
W 0 oe oe 
Barrington. ... 


Barringten. 


. lShelburne .... 


.| Yarmouth 


Yarmouth 


Barrington ; 


WY 
Shelburne 
Varmouth 22.’ 
Barrington. 


coe. 
0 16) oe) ane 


Barrington Ava 
Shelburne 
Yarmouth 


Shelburne 
Barrington. 


OIC ar ait 


oeeore 


.| Yarmouth 


.|Shelburne 


i 


Ot OREO 


u 
Shelburne 
Yarmouth 
Shelburne 
Yarmouth... ..¢ 
Barrington . 
Shelburne 
_|Barrington ; 
Yarmouth 
Liverpool 
Yarmouth 


aint Sea 
Cw) Che 


Cte (6 fea 


al.e\iete) @ 's: 
e+e ae 
peor oe 


Pete Cu 


Le eR ARC aC pac 
Yarmouth..... 

Rit an, VAP <0 a'r otters ante 
Liverpool ..... 
Barrington. 
Yarmouth 
Barrington .... 


"W 


; Shelburne 


"w . 
Yarmouth 


im cee! ake 


Name of Owner 
or 
Managing Owner. 


eee eos eevee 
seo ee eee 


eee se eae 


iM EK. Nickerson... . 
F. Atwood 


6507s) a 6)O 0 6 a 6) 0/8 


S. Messenger......... 
J, Gy Newellwico tse... 


p. K. Crowell 


iJ. Pennington 
N. Crowell. 
on BLOpkinsieeg cy ear 
©. A. Goreham..... 
H. Enslow 


EB. P. Greenwood. 

C. A. Reynolds.. . 
A. H. Perry 
D. Kendrick 
W. O. Hopkins... 
Wm. McMillan 


+ oe . als ® 


<, sey ecor se elie a ¢ 
pe oe vee ae oe 


ae ee 


eee eo ree 


aie vox -aien wire 


ee ee 


Ji AS, Crowellet see 
R. L. McCarthy 
EON. Newell DCS SRN 


a 


osteo e 


a 
Ce 
Savor 6 @ 
a5, 619, eet eee 


ee 


J. H. Reynolds 
Ds Niemen 
FH7A; Pentiey.<..2.3: 
A. Swansburg 


coor ea veee 


A ed ERLED EI ey cance at 
F. J. Nickerson.. :.. . 
Albert Crowell.. 
By UChompsons nos 
By. Os Crowellyo 
Wa. ‘Wolfe, 2... os 


Ca Gy CN Te 
J. R. Brannen 
B, J Newel Joo. eo... 
lee OOUMOle SS MGs. 3 
G. Cunningham 

J. W. Kenney 
Oe OT Re ne ; 
1. Ey Worthen........ 
ad? BY MONGS, 200.564. 
W. H. Kenney.... ... 


Wm. McMillan 


ou 5 .e)ae) «6° 8) 


ore ere 


seer eers 


_|U. Port La Tour. 


...|Doetor’s Cove. . 


.{South Side 


. (Shelburne 


ste LHOCKOPOPb.. bes 


..|B. Port Le Her- 


Residence. 


———= 


Port La Tour... 
Clark’s 


Atwood’s Brook. 


> ele 0, 6 


Sandy Point... 

Barrington...... 
Lockeport. 
Sandy Point.... 
Clark’s Hbr..... 


lah wore) 


Shag EL brasserie 


Lockeport..... 
Baccaro 


oe ee eece 
a zee eee 


sie) ss) a! es 


Shelburne.. 

Up. Port LaTour 
Forbes Point. . 
Clark’s Hbr..... 


Blanshenofems 
Up. Port LaTour 
Clark’s Hbr..... 


oe ee 8 oe 


Little Hbr...... 


ee avons 


Clark’s Hbr. 


W. M.Sable.... 
Port La Tour .. 


IBaccaro, oes o. 6 


are s Hbr....., 
Barrington 
Clark’s Hbr..... 


"W 


eee eae 


Lockeport....... 


o. of Crew 
paid. 


| N 


: 


| Amount of 
Bounty paid. 


e 
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6-7 EDWARD VII., A. 1907 
List of Vessels which received Fishing Bounty, &c.—Nova Scotia—Con. 
SHELBURNE COUNTY— Concluded. 

© z 

q > B. 

5, i Name of Owner £ O 

as Name of Vessel. |Port of Registry.| & or Residence. |© -| 3 e 

a = | Managing Owner. Se] 88 

e E Sal ae 

°o a A < 
$ cts. 
Wa Groo  balia: Dac. Yarmouth... LOSHAy ranean. Gaigsveb-sadh Clark's Eibris a 2 | 24 20 
116895 |Thelma E........- Barrington ..... He ATR OT ROMAIN, </acsty.celetey AgHoe Lh ee Oeeaetet 3 | 382 30 
PRGHSOe | Lnistle’. “a 2.\Jaaee Shelburne ...... 40 |H. McAlpine......... Lockeport 12 | 125 20 
116825 |Three Sisters ...... Barrington ..... 1 Webs Penney vinsicsil DE. Point ee 4} 39 40 
BIGAAS* Togo waves fee Shelburne...... PB He ICG oh. ares sca Lockeport... Bb |: BacdO 
121792 |Twin Sisters. Yarmouth...... 10 |R. W. Stephens....... Hawk 22 Wee ow 4; 38 40 
#21699 |Una). oe eke anh Hivirss « Amcelaexts 10 |W. C. Nickerson ..... Clark’s: Hbn).5 =. 3 wale 
HOSTLG (Valkyrie. 2.2 ies a) eae TOY MhaerOM aus 6.5 iia .n Shag Harbour...| 7 | 60 70 
121696 |W. E. Brittcliffe. .. MEY ee. LO AS WO Suit 5 Ati salle ck Up. Wood’sHar.| 5 | 45 50 
77744 |Whip-poor-will.....|/Shelburne ...... TWAS SRO ae. 4) hea aes Cape Negro..... 6 | 59 60 
117042 |White Eagle. : me aa ....| 10 |Levi Nickerson ....... Clam Point. .. 4, 388 40 
BAOAL CIA ible < Wie Ai re eaten On tadgs van Lae ee 2418. AEMOOUT. pike. « v- wh Atwood’s Brook.| 6 | 66 60 
121690 |Winnifred......... Varna ape 10 |A. Nickerson......... Olark 9 EL ior.5 ke 2) 24 20 
FREE PENG GN Gr made rhard ati Ee ae: HD |B Salis ery te geese Port La Tour. 5). (6) 67260 
116449 |Zephyrs, hs ..0e cy ehellsuene Mea et 11 |S. Greenwood...... ALE OLG DaAXON.,”. =e 4} 389 40 
121656 |Zilpha. . .|Yarmouth... .. 10 |Martin Penney... .... South Side......| 3 | 31 30 
VICTORIA COUNTY. 
LL7O28 |) Anna Hie soe cine sydney «ismers 14.13. G. Brewer... ...02% South Ingonish.| 4 | 42 40 
112388 |Annie Amelia.... . " 13 |M. Hawley etal...... Ingonish Ferry.| 4 | 41 40 
112384 |Columbia.... IVa TW caylee 10 iD: Ge Williatnass wigs ‘South Ingonish.| 3 | 31 30 
WO7378 |Maggie. . 00. cede. itil ros de eereer Le (Oy ee WValltatas jane. th " .| 41 39 40 
107377 'Maggie Ella..... . A gee teat Lh VE. We Donovan: 4 se 2 " af Ov p46) SO 
107355 |Mary E ae ENA As lS Sr er 10 |A. McIntyre ........|Ingonish Ferry.| 5 {| 45 50 
112386 [Shamrock ......... ci aah Re er ae LAs MeDonald:. ws9ehe 5 South Ingonish.| 4 | 39 40 
100444 |Stella May ...... .JCanso........ 19S. Po Hawleyiaaiand. Ingonish Ferry.| 6 | 54 60 
YARMOUTH COUNTY. 

116838 |Agnes M.....3.... Yarmouth)... Eb Vie Doucette, i.) seo a. Tusket Wedge..| 4] 39 40 
LO ONTO. eos ak Hk A eae 20 |T. D’Entremont...... W. Pubnico....| 8 | 76 80 
ALG WATADIA. «oh cee Ne oe ik pete te 10 |B. J.) Le Blane... .... Tusket Wedge..| 3] 31 30 
Pele ATION, at sonar Tesh Ae ee ee LOM. Boudreau’, (o. 00... " pees ipa 38 40 
#2169" | Aroma S oo... 22), " 10> Tae Co Amro ae sae W. Pubnico....| 4 | 38 40 
121685 |Augusta.. . uo. eee 11 {L. D. Boudreau..... ./Tusket Wedge..| 3 | 32 30 
E080 HATEORO | o> ci bth ae, & fo eee 86 |D. A. D’Entremont...|West Pubnico ..| 20 | 222 00 
103187 {Ben Bolt... onc. Bre mene SLA, Ba Stoneman, U0 4.2 Yarmouth..... 15 | 186 50 
107546 | Caddie : " TO bg Ee ROPEY oc Rete eteres Port Maitland..| 4] 38/40 
Tr6G02) Champion, 23.5040’. idl aaeserscae 29) Jo AAS Orocker eae. Yarmouth..... O Bliacten ae 
111836 |Chevalier.......... Digby. okie e. Ti W. S: Sollowsae ke. «. Port Maitland..; 4 | 39 40 
121694 |Columbia.... CY arniouthe, 240 10 |N. S. Boudreau...... Tusket Wedge..| 2 | 24 20 
OUGOD 3) Dawa. fucewas 36 2's Baritone lye ee as UE tr? itor W. Pubnico....| 13 | 141 30 
121686 ;Dora Lee.......... Yarmouth -..: +: 10 |J. P. Cotreau.........!Tusket Wedge.. 3 | 31 36 
116205 | Eddie James....... " 79, |H. A. Amiros.; 3. ...c)W. Pubni¢od. / oleae 2boooe 
qigzo0 old aes st be Dig ya ea Phrl\dvk, AAgisaa. Be. k Port Maitland..| 6 | 68 60 
107332 |Hstelle.... ....... Yarmouth LD TOS tattle ee 28 oie io dele Ne aie a 2| 29 20 
112282 |Florence H........ Digby Be ot cabaret 20s Elasielllir cn ert ae Port Maitland..! 6 | 62 6€ 
SAR LOR t ac en's vce? ake Tate | heute ek 17. |Alvin Webb". 5.55 -- " «| G5) — 59.60 
117135 |Fusiama.. ... .... armas Ay xs LO) ete SE ees Cente ei Central Argyle..| 2{ 26 20 
116207 Gabriel A.......... pile ie Ahepiore ces TZ. {P:e dacquard 705 oe Comeau Hill....| 3 | 38 30 
111876 Geneva Wave's id iosais " Tr ede PREVI Oe ese ac  O L. E. Pubnico..| 19 | 206 90 
90885 |Georgiana. ,.....-. | ee Peace SoA: OO) EL. LIB Win eons ob ane Yarmouth .. . | 21 | 229 10 
AIT 7137 7 Glories sce oe " 10 |A. Boudreau........ ».|Tusket Wedge..| 2} 24 20 
116894 |Harry M. Johnson. icy es ene Mae HY Crowell se cee: Yarmouth, 22.2; 4] 42 40 
103717 Henry Liye lee Bh af gt cen, 10 |A. C. D’Entremont....}W. Pubnico ....| 4] 38 40 
121655 Indianna.......... fr tye is oot 10 M. D. Boudreau.... 'Tusket Wedge..! 3! 31 30 
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YARMOUTH COUNTY— Concluded. 
re 
. S 
3 
cs 
7, Name of Owner 2 6 = 
ae Name of Vessel. |Portof Registry.| or Residence. [© .| 43 
5 = | Managing Owner. Bice) aes 
ie a 6a) 3m 
o) H Z < 
: oy ne ae wr Won gr ay Te i TNA mae 
| $ cts. 
Paro jong Wo. ee Yarmouth...... Li i Pothier? Meters Tusket Wedge..; 3 | 32 30 
Tibaeas a ivie di. OF aa ae 65 |J. D’Entremont...... “wPubnicd cos ibo) 170 
LOST09 Wizzae He ee ts WMO eae. UGS pat SS Maes NCW aes Mad Port Maitland..| 5 | 54 50 
TOS Cie eMC ye eS " Eee 10 |A. D’Entremont...... W. Pubnico . 4} 38 40 
TiGSvO Lydia bis? 2k. on ee haan 14 |N. Le Blanc.. WBlymowtin ihc: : Oy oka) 
LOGO MNES DCL ay rmeanieee jhe one on) oe gee Los AATNTON Oia). W.., Pabni¢o® ianiiel 4) (22010 
107605 |Mabel M....0..... Rveyinoush Ronan ZO TO CURE PGE ing MN Wey Salmon River...| 6 | 62 60 
88596 |M. A. Louis .. |Yarmouth. ....| 64 |A. P. Stoneman....... Yarmouth... .| 20 | 206 00 
103712 |Marguerite........ RM Gate ye 10 |L. A. D’Entremont....|W. Pubnico ....' 3 | 381 30 
107337 |Marguerite...... " 57 |L. P. D’Entremont.... " AE TOY TORO 
Dis) MaldrediP ey oy... MS Mee ke TP Ee Me Manus 2004... Yarmonth . . 4! 39 40 
88402 |Mizpah....:......,. Dimby sae: Dov ntremong (A06 |W. Pubnico ..../ 10 | 124 00 
121687 |Monitor. ...-...... Yarmouth 10 |A. Doucette ..... .... Tusket Wedge..}; 3 | 31 30 
UBS WEY EEE Sts: oe 3 eae. Thy eames Fete De RS Seen wie ands it Sandford... ays 2) 26 20 
TAAS7D TNelsane A. ss a:h 5: ATE Vinee VAR A AVO Rc hie a W. Pubnico ... | 19 | 206 90 
121658 |Ora Nickerson..... " Pa 12 |}W. H. Nickerson ..... Argyle Sound...| 38 | 33 30 
103700: Pvewine To. és soe Rohe *, Mate 10 |L. A. D’Entremont...|W. Pubnico....; 1 | 17 10 
111521 |Retta E PCY Ras. TOMOMSOlOWaP Ay kr et oh Port Maitland..| 4 | 38 40 
PGS NR OVAL oh. makes Yarmouth 10-/G. Boudreau. ......-. 'Tusket Wedge..! 3] 31 30 
BAbS9 oanmtords. 6 4. bh. Nee eet 20 |W. A. Killam ’........ armousay oi ae 5) 55 '50 
100323 Senora Fil vast ete 85 |M. a. Surette ........ W. Pubnico 21 22910 
100313 (Souvenir. oye5.. Reed Fete tis at's 71 |G. H. D’Entremont... " each QOS 213 00 
12166 ,Squanto. pe i" 11 |Ac(L, Doucette... 2.0 iTusket Wedge..| 3 | 32 30 
117188 |Two Brothers. ..... iia Mabe te eet ahs UPd Le Surettesww ee we Pinkney Pomt..| 3 | 32 30 
o21651, 1) Valentina... ....2.) MU Biren 1071S. Le Blancee x. coer Tusket Wedge..| 4 | 38 40 
Mereod | VICI wk tet: il 10 |J. Le Blane....... a " 32) 81250 
TO My Note. 2.0 8.2 2, Tit ined ick TO7ME Husking.er vee .|Rockville. ,...{ 4] 388 40 
; PROVINCE OF NEW BRUNSWICK. 
CHARLOTTE COUNTY. 
116965 |Admiral Togo...... St. Andrews... .| 12 |W. Benson..........- Seal Cove....... 21 26 20 
ROTO Sr Armold Be ae ses " pseitOn iho ee Cheney: ies: White Head....} 3 | 31 30 
1OTS903 Arve: Mo. oa. " 17 |G. A. Johnson... . Woodward’sC’ve} 3 |- 38 30 
111503 |Bonnie Jean....... OG OU eniake fist 1s Incersoliivve nnn esas: Flageg’s Cove....| 2 | 26 20 
107905 |\Centennial......... St. Andrews....| 16 |J. F. Morse .... . |White Head....| 3 | 37 30 
S800. Hi. Bb. Colwell. ....(St. Johm .2..2..2) 19. |Jo-Barry... .... .../2.{Beaver Hbr.... ¢. 4 47 40 
103114 |Edward Morse ....;St. Andrews....| 32 |A. Calder....... .. . |Welshpool...... it PRC TO 
103789 |Ethe B. Nickerson.|Shelburne...... DotA: Stam lew oes \ stem can Flagg’s Cove....| 6 | 64 60 
80882 .| Ella Mabel........ St. Andreweid elt (HiGe Lee. 9. longa Beaver Hbr..... 3 | 35 30 
116675 |Evangeline ........ " 1 Artin Bree ws os Seal Cove,...... 3) |) 36; 80 
POSOS TEX CNIOn. Gs... csv oe Wandsor 2. seek): 18 |Milton Cronk. ......, Flagg’s Cove....| 5 | 53 50 
83466 |Fannie May....... St. Andrews....| 19 |E. B. Goodwin........ St. Andrews....| 4 | 47 40 
BPO OKA Os, Ge. 2 Se " : TOMING, Tnwersolls iy. veal. Woodward’sC’ve} 4} 41 40 
CAGOTO ATARI. Liss, lal: " LIS Wilcox? eects a Seal Cove. 3}. 30 00 
94825 |Georgie Linwood...|Digby......... 2Di Wel TB? MLOSOS aie iie:oeece)> « Flagg’s Cove....| 3| 46 30 
107916) |Glenita C......... St. Andrews 1 Cee Guptill. eae White Head....; 4 | 40 40 
107910 |Grace and Ethel... " 16 |R. Ingersoll.... ..... |Woodward’sC’ve| 6] 58 60 
Mies Harry Cos weahaes Deby ure sae 16 |Cecil Cross et al...... Beaver Hbr..... 3: |.,87 30 
Pao) i ieattze Ti 5). 2 s\). »s St. Andrews TAs on eNSOM ne ies Lowe hs Seal Cove. ..... Sil odee ao 
83463 |Havelock... ..... " BB: 1 W oie J ames. occ. kg Wilson’s Beach..| 3] 54 30 
OGr) travel ais y.c% x " TEN deorimerscdaec. 0s Grand Hbr.... 2| 29 20 
103119 }Hortense........... " TB Witals Norse i... ka kos: White Head ...; 4) 43 40 
116961 |J. K. Garland.. " CON VoL COW ects cons» Wilson’s Beach..| 13 | 164 30 
PiSS1 6 Jeasie, C..o. cnr see! " TG Weis: Calder n\'so5e, .<: " ..| 4] 46 40 
103997 |Jessie James....... 11 jJ: Frankland.,.......|White Head....| 4 | 389 40 
77766 Laconic. bar aot Abalintea Rube. PE LOK EON. 6 ol.b ks bo aes Flagg’s Cove....’ 1 22 10 
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CHARLOTTE COUNTY —Continued. 


- 


\ 
| 


| 


5 ¢ 
: | oe 
Z , Name of Owner ; & Oy 
oe Name of Vessel. |Port of Registry.| & or Residence. |Y .| £4 
ee = Managing Owner. ‘Oveg |i) coe 
= E cal 8a 
} = ae 
'$ cw. 

$8273 [Lalhan Biwi dele. St. Andrewssc 25013, (Sab? Dakin i. 2. otis Beaver Hbr..... 6 | 56-60 

Bosoc (hannet 6 ned o.. Digby. .sirssereh GOs Se ait ye ....}peal Cove...... 3 | 36 30 
107438 iMinnie/Fe, ¢. 4... ASty Andrews. siya) GW ae Gaiptill oc os | a ee LD Qe 20 
103705 |Nebula............ Yarmouth... .... SEWING Regie at tn. «1 Sac ec Flagg’ s Cove.. 3 | 45 30 

Oar Pere cy sees St. Andrews.....)|)187{My:Hldridge..... .... Beaver Hbr. . 3 | 39 30 
103993 |Pythian Knight... " Ake dt WO HERR RORSOLL NC... 5's ep" Flage’s Cove ...| 4 | 47 40 
TO7806. | Rena Bigescii tele sIStadohniee. a. Li Si singersoll ss, 6 census Woodward’sC’ve, 5 | 47 50 

83253 |Rescue............;Annapolis...... 17 |James Nesbitt. ...... Flagg’sCove....| 6 | 59 60 
111556 {She Said No. .. . (St. Andrews....} i1 [J. R. Moses..... .... " ‘ents SR Oe 
1OT4Ss tir Johns. 2. .aee " aac ab era Morse: J >... 4 White Head.. 3 | 32 30 

59387 |Telephone. ... .. " .. .| 19 |J. Brown et al....... {Wilson’s Beach..) 3 | 40 30 
ITG9GS | Peth ye) eateieraan " pete he 2 Gee Maer ORSON. ote Leonardville....| 2 | 34 20 
103998 |Try Again......... " toh Lod AS We ingersoll, 20.0. Woodward’sC’ve, 3 | 36 30 
103111 | Volunteer. ........ " ay ie, kA | Ged WEI OERONE "0. rca ap ot " whole page 

77969 |Wave Queen....... " Sb, deh LAA Ut aster grass t-cers pi | AL OPS toe 4' 39 40 

O7149 | Winnie... cies des... " tbo) t Olan aunges van (iSeely’s Cove... .2))- 2) 326,20 
107917. | Zelmai tn. Je8 Sak " orl VOT EL Oe etd aT» 4 20 elke White Head... 3 | 38 30 

GLOUCESTER COUNTY. 

T2099 (Adelina. 145.20. ae Chatham. 2 iC. Lanteigne. 2.0.0.5. - Lemeque. ...... 4| 40 40 
103009 |Adeline Gladys....| " . Hompeaebenw ee er Dan CRETE. hay ie: Caraquet....... 5 | 47 50 
1OSGS)) Adbatross ice sh: ven Preece 13 |Wm. Fruing & Co....|Shippegan...... 4} 41 40 
192156" | Albert Wi. often | " 2 anda LO PS DE Chiasson si... Caraquet.. .| 4] 38 40 
103279 |Alice Maud.. | " vat va DOS, kee Died hed pile eT et Ta cesc te oe 4 |} 38 40 

97194 Alita: Ye a ee US On 12 Pawhnltsrseo ee ene Ca aliens 4 40 40 
eG Alama) seoilsuss atten ht ph evepen ace 12 tA Dagudy ivy. ha pony 5 | 47 50 
HOS.Oa. (Alousbte. Miicncaee TEE eters ne 10 |Wm. Fruing & Co.. . Shippegan oer 3) Sasa 

OFANO SA nia, 6). eee Abe AE lh Se cae 12 |A. D. Chiasson.. . |Lemeque.... ...| 4] 40 40 
100960 |Annie M ... ..... " ay Oe TL WS. ogete Co *. 2.4. Chatham.......*. 74 3 2 30 

86709 J Argelines, 2). ate. " J LP Oe rein tad a Ae es 2 ere Caraquet....  . 5 |. (49-60 
103085. | Argentina.....° .+; 1155 aoa 12 |C. Robin, Collas Co ..|Caraquet....... ee ees sas 
HOOOSS BOG H. 2/5 ates Gade ee WR jb Ss cet OIA el " ie tell AG " rice ME 83 32 30 

AEE) B22 cS Mea aS Ria " 1 ee EE GIN Gers 0 U) Mate es Lemeque.. PN aE 4} 389 40 
103072 Ben Bur’) o.: vite MR ore 11 |John Leclere.... ..... Caraguetii: ai 4 | 39 40 

72079 Betsy Bede tone Gee ie) Coe ere 13 |Wm. Fruing & Co..... Shippegan...... 4) 41 40 
100975. |Big- Bear ......... an eee 10 |Estate R. Young...... Caraquet..... Ss a 17 10 
116474 |Blanchard......... TAA, 12 |M. John.. af " Nason) DA SaaS 
100299 |Blanchard....... : iCal, seen 12 |C. oe Collas Co... ORO es ei Fe 4 | 40 40 
103589 [Blenheim ......... " io Ae 13 ee " 4s Sess. 3 | 34 30 
103780 ‘Britannic AO es a ity Mur Agee 13 |Wm. Beane SiO, Shippegan .. 4): “41° A@ 
100780 {Britanmie . i. 5.2: it). ceeeeeeaie 12 |W. S. Loggie Co...... Chatham... 7, . 1) 5.) =47750 
MT AG aS Bue eh eae is he ix 2 1 eee 13 |C. Robin, Collas Co...!Caraquet....... 4| 41 40 
SOS NC MCBAL teh ane 7 eer AekO ee PUVEALS Gee ih y ee 3 | 31 30 
100774 Calliope 56, CCG volt " Fee care) eel AN td OR. OR OR 2s nfo hie eee rhe Se 4 40 40 
AOL MOCHA enlace eek " A Sener US WD: Galiten paleo Ae aR Sh aly aoe 2) 25 20 
EDsoed tO ergrie >) ot wees TEMA ETA, 4: ie WPA iver were eek oe ABs ei cee ae 4 | 42 40 
100784 |Charlotte........ EAD 3 13 |Estate R. Young...... ihe! eee Be 3 | 34 30 
100789 |Chazalie ...... fe iy 1 aero ae LE RS Peau bap os aes th Was dace eeen 3 32 30 

96700. |\Christina 1.2.0. 0.'.: TRA See 11 |C. Babi: Collas Co.'s 5) oie ees 3 | 32 30 
101000; Gondor...) 235.85 | " bes Se LOW amas Fruing & Comey. _ Shippegan sodt oe 4 | 38 40 
103083 |Corsair, 2.0 oo. i Mn pale eee POE UND june’ Ce ae al ox ee ee eae 
100916 |Cygnet...... antes! Tales tc 12 |C. Teeen: Collas Co.. (Caraquet week ee .| 4! 40 40 
100971 |Cyprien.. ... ... | i ey acd ee 10 J. O. Le Bouthillier. . bai Ce 4 38 40 
100913 |Daffodil.... fad " pe 10" Wine Eroing & Coie. ‘IShipperah sana 4} 38 40 
1OD91D i Dawts ose 28! | Ni» eee 12 |C. Robin, Collas Co...|Caraquet....... 4 40 40 
103076 |Dipper.......... a i 12 |W. S. Loggie Co...... Chatham.......% 4) 40 40 
TRS HOTA shee es oe es nL gees 12 |C. Robin, Collas Co... |Caraquet.. .... 4 | 40 40 
Tizteo Dorn i2.05.0. te or 106)S. Doiron; |. reel Miscou Centre..| 4 | 38 40 
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&. 


Official Number. 


100999 
100998 
116979 
103590 
‘100293 
100911 
100786 
103776 
100772 
100787 
100905 

92417 
103001 
103077 
100298 

61445 
111468 

61405 
112165 
112151 
100782 
109912 
116479 
111467 
100778 
100954 
111464 
100968 

96733 
103766 
116980 
103282 


103086 | 


111848 
100964 
100910 
107775 
112157 

92418 
100790 
111849 
100956 
100994 
107771 
103765 

61425 
100303 
103939 
100906 
117181 
- 103931 

96724 
103289 
100958 
100965 
112169 
111466 
103949 
103288 
107774 
103283 
111461 


Name of Vessel. 


mae te! 
Ce ti ee 
LNT Rey oT LER 
Emperor .. sas 
Fim press... 36... 


eee ee ee at. eo es. 


© ese e et wie) §'e 4) we) site 
eee e rc peees 


ee 


Fvangeline......... 
Evangeline......... 
Falcon 


eeu see eo ove 


Fleetwing.......... 
1S ria ale aes ted ets 
Hips Cloud... 
Flying Foam 
Flying Foam 
IOAN 4 Se anes ae 
SCAN 8 sb a: Mier ge OR 
Four Brothers...... 
Gambetta 
Gazelle. . 
Gazelle. . 


es eee we 


Orig e ce: ver eye! a 


2, ete) @ 5: ©, ep) @ 


Precis) esis! "s) 2) (6) (wi) 16, 1s. 01-5 


Georeina.... 5... : 
Gilknockie 9213 Ae Fle Sms 


or + ee se ee eee 


Gleaner . 
Gold Seeker. 
Grasshopper. . 
Ea) Uae aM coe eto 
Guiding Star 
Happy Home 
PLATOLUEING 4 esis 
Hercules ... 


wyin) teafetas 


roe eee 


eee eee er ee 2 


see eee ese ero ee 
S. 5 /8\'e) (el?) 5). 6,' se) 
a 


OH we 0) Os6i wee oe. 


LBQIOON o  raeacia sat Fes 
bersey Dilys cea 
SLO Bos onc ake 

J osephine 
mathle@n:. <i .i05. 
King Edward 
Kingfisher 
Kite 


a+ eee rere 


seereee 


see ee eres 


ee ee 


cows eevee 


GLOUCESTER COUNTY—Continued. 


20 


| 


Port of Registry. 


% 


Ci Cans Ct meine 


a2 ea eee 
wh 9 ise: t6i te. .6) ia 
CRS. CO) op, ¥: fa) 38) 
o - ee ee: 
eeere 
Pacyecrac tec 
> 2 ee ore 
aie: eualaicn as! 
Wi <o8h tarveutal ie 
©, er .0F ae) celis 


4) 3) 1s) ge 
se 08 
eh ay) Wei 2 


oye di 6's) Mish Woke 


> sor eee 
cere 
ere ve 
ee ee 
7 CES 
oe ee ay 
oe eee ee 
* ates ers: ee 
22 eae ee 
0) OMe es el ve, 
ae 2 
a 
Fel! ie) ate 


Oe Eee) es 


Pe ear 


aie wea ay tw 
© Giger are 


or er eee 


ed ove © ¢ 
ahs. as) iw 8 
oe eo eee 
a 


eo5uevese 


lJ. V. Lanteigne 


Name of Owner 
or Residence. 
Managing Owner. 

Wm. Fruing & Co..... Shippegan...... 

Le a et MOR Ona po Pee etrrcet: ott: 
X. X. Lanteigne ..../Caraquet........ 
C. Robin, Collas Co... A Ae Orn SPs 
Estate R. Young...... " : 
Wm. Fruing & Co..... Shippegan...... 
Estate R. Young..,.. |Caraquet.. ..... 

ih ee Pisrercir ata WY De saps ee errata 
i Rive AW ema owen cr oseeb ste DU aan, saber hs 
Estate R. Young...... " epee 
ie As an terene: |. IM ot een ees 
MUP oulinis Uk vee Little Lemeque. 
Wm. Fruing & Co..... ite ay Gore 
og Fe Nad Tet eas shun niie Wk ee Gee 
Elie Chiasson......... Tittle Lemeque. 
Win. pe Wi Coen: iShippegan Bae 
A. Me lanehline) : rae sdiel Jae 
J. ¥. Robichaud..... Shippegan...... 
C. Robin, Collas Co...|Caraquet........ 
Estate R.. Young iso @) Caer 
le Ze OBIARBOM ds soto. Neue ek (Pa depen 
IPs Boudreau cass Rienete eee 
IPM ATDOLE. ae aretasanss 5 \Caraquet... . 
W.S. qonei Cote vs Chatham cua 
C. Rapin. Collas Co.. Neer ny te 
Wim. Tate So Corn Shippegan ane 
GP Orrier assy wae es Caraquet........ 
G. Duguay (Lange) ...| Little Lemeque. 
Estate R. Young...... Caraqnet...0..... 
W. 5S. Loggie Co...... Chatham... hr 
Wm. Fruing & Co..... Shippegan...... 
Ii bamtergne.cti ee, Caraquet.. 2Asns 
Luke Lanteigne. . . fay Renee oo ae 
C. Robin, Collas & Co.|Caraquet........ 
P. FRIVOUU Ai eca tae Mees PRY PPOs icy 06 
(F* Ghenardy 3.8 hs PS eee ar by 
Estate R. Young..... He TUERree te 
ES bec Bowuriniliens: mae tiie tay ie) ater ai 
Py Ba Natletny occ: Shines. 
P. M. Lanteigne...... Caraquet... ..20..; 
Wm. Fruing & Co....{Shippegan..... 
AL oeclorvos. tay Waste @aragueu once we 


ee eae 


Estate R. Young .... 
C. Rail 


.. |Lameque 


' 


Sih eisesi ear 
wy 


oer eae 


Paaniv@ueees ss) thad .|Caraquet........ 
OAVOV Asus ee Lemeque........ 
Wm. Fruing & Co....|Shippegan...... 
Wee Leebertitus 305/15). Caraquet.. 

Wm. Fruing & Co....|Shippegan...... 
Wires Logrie Coin... .. Chatham..... .. 
Pe eave l. .|Caraquet.....2.. 
Wim. Fruing & Co.. .|Shippegan..... 
C. Robin, Collas Co.. .|Caraquet ....... 
Wm. Fruing & Co....|/Shippegan. 

C. Robin, Collas Co...|Caraquet.. ..... 


P. Rive 


PY 


Little Lemeque.. 


No. of Crew 
paid. 


COW ROW RP RWWWOR RE WW ROTRROLOR REWER WEED PWOTOR EP PE WR PW PE RED EB OLR CO OUND PB OU OU 


Amount of 
Bounty paid. 


| 
| 
| 


&B 
ie) 
fous 
mM 


| 
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List of Vessels which received Fishing Bounty, &c.—New Brunswick—Con. 


GLOUCESTER COUNTY— Continued. 


i : 
2 = 
S 5 =: 
2 . | Name of Owner. £ Case 
ai Name of Vessel. |Port of Registry.) §& | or Residence. |° | a 
e iS Managing Owner. Sz aes 
z ; si) ae 
=) H Z < 
$ cts. 
103003 |Lark..... Se Ghatham. 29s LO" Wits Fru 66 00, 0. IShippegan ..... 4) 38 40 
107773 |L’Etoile...... a “Cp hanPePe Re ste Lula) Boe eee te test, yah Gea ee 5 | 50 50 
112152 |Lillian. . eh uy: " Woe vcot ct On Gea ona Crotas, Or: ita Br ate he 3 | 36 30 
O00G 2 Laizzie Dir... ae at) eee ae 11 Estate R. SV OUES FS par ek eee 4 | 39 40 
100902 |Lord Stanley...... tit Re ee 10 |Wm. Fruing & Co... ighippecan woes | 4] 88 40 
oad hivlabels of cere " A) a AGW Sasinoone Co. Yo \Chathame poner elas 
ROT | Mac's. cn. - SMe, fits Ae ren ie a Bs ee Nia 2 9 ‘Miscou Hbr....| 5 | 46 50 
116480 }Maggie............ " ae sear LM einige CNG Om cre. st Mizzonette ..... 4 | 38 40 
100955 |Majestic..... ey " Se sa MUST Wine sen tuom ene \Caga ket: Chathame.s.. .4 4/ 38 40 
112158 |Maple Leaf. ..... " ot  Svio | Want rine a Coc. s | Sap iem an! en. a. 4} 41 40 
116978 |Margaret..........| yeh oe een 16 |W. S. LoggieCo ..... Chatham s(n... 4| 44 40- 
112163 |Margaret Ann... .. " June 13 | John Jones....... .. |Litthe Lemeque.; 5 | 48 50 
IOC 7 9, (Marie, oo Vara, " BAM beter BAP NL ets Hig Ck RIN bly eg MN Shippegan...... 4| 43 40 
72100) | Mearien Oe. ob aoe sya ats nee it has me Gauvin. . .. |Lemeque..:..... 4| 39 40 
103278 {Marie Celia.. ..... hah eR ae ase 13 |C. Robin, Collas Co. j\Garaquet:. 2". 4 | 41 40 
117182 |Marie Etoile....... " SOMOS Jie SARS SOREN tlic. Siatab ets Fe he ck Ouse 
100292 |Marie Joseph...... Rye ah anaes DD VET) Gai vada tases eter. Little Lemeque.| 4 | 40 40 
100295 |Marie Louisa...... " TAO Ur tele SAU OLDE, «ore been Caraquet... 4; 46 40 
116471 |Marie Louise .... Tene cots aces LOS Grassi coe waco rity sete eet re 32 Lok a0 
a S27 st NEary. ee epee " NY eyes OAL LD NEST Glau open. 28 Seen en OU BnNh Cel eet eae 4 | 42 40 
103084 [Mary Emma. ... gy SR ies 11 |Wm. Fruing & Co... ‘Shipper an eee 3, | Joa OOP 
92413 |Mary Jane ........ " ee LAP? Donon ts ee .|Caraquet....... 5 | 49 50 
100781 |Mary Louise.......| " Sf (eee 11 |W. 8S. Loggie Co....../Chatham........ 5 | 46 50 
ENGI Oo LARGO aye on eee. baa aehir yt ee ste Led OF Corner cose Mizzonette ..... 3 | 32 30 
LOOQoT (Mary Roa. " sa. te Th 12 W. S.. Loggie Co. | Chathamnte oe. 5 | 47 50 
116475 |Mary Rose........ " Bye A 17 |Wm. Cormier.........|Caraquet.. 5 | 52 50 
ePiGl Mary Star...) eon. | " Abe hd 15 |H. Le Bouthillier..... " 5 | 50 50 
112150 |MaryStar of theSea, " MME (sy BB ah a y 10 Cora aa agenaias t B. NER tt rd Fie see 5 | 50 50 
111844 |MaryStar of theSea ener eee Crain, “Col ae. ony vie ire eth ea reste 3 | 35 30 
116477 |MaryStar of the Sea " Stes BOUND ea NAO, ohh eu ce see & Shoeenn OP Soule 4, 48 40 
SOS VER Meteo, Wy elas Het NP Ce ones 10 |M. Cormier.. mr ee wig ye 5 | 45 50 
103768 |Mayflower ..... .. PAA Wey Ned tat: 13 |C. Robin, (Giae Cor mh a tees 4; 41 40 
111462 |)Mayflower........ sy (eee omen 10 Haron Hens)... Miscan Hbr.. 4 |} 38 40 
107777 |May Flower....... " OOS Gil a tal COS OTL OT bin NN on Vinee Little Lemeque. .| 4] 39 40 
100779 |Mermaid . " he AEDT A gy Loggie Con ae Chatham.) 20) O0) 4Geog 
112164 Merry Christmas. . 1, es ae 13 |Celestin Jean......... Tittle Lemeque..| 4 | 41 40 
100300 |Mikado...... rg eatin esses Ah us 13 |C. Robin, Collas Co ../Caraquet....... 3 | 41 40 
88669 Morning Star. .. " oe LS er eNO Gre ee HO nat ee Pokemouche....| 3 | 32 30 
103004 ‘Oriole. cag wae Sr aehed " Al aq oe ee cb raing & Co.) |\Shippegui.. tes. 3 | 32 30 
103005 Osprey Be Ra ff eae 10 " as Cid siigh viet wie 4 38 40 
100904 PLS. Spree oh ero: iy Yar 11 |Hugh Lanteigne..:...|Caraquet....... 4 | 39 40 
1002971 Palins 5. Se if i's ee 14 |Amedee Ache......... Lameque.......| 5 | 49 50 
100776 Patrick Chey Tune ere " SA abated CP Nil Rac Sng a Ia ®..|Caraquet....... 3 | 32.30 
103778 |Pelican...... tae wy) See ee 13 |Win. Ban & Co van Shippegan... 4| 41 40 
108764 |Petrel............. if Ay eet ee ba a Pi OI RR fab " MaRS a (es oo | 
116974 Providence pits Mee " NA Sosy’ 18 |M. Lanteigne Oe aes Caraquet....... 3 | 39 30. 
96740 |Providence........ it Ee 13 |T. H. Le Bouthillier. . atl mel arte 5} 48 50 
96732 )Providence ....... " SANs 11 |Wm. Heine & Co....|Shippegan..... 4; 39 40 
72076 |Providence........ " Ghee RARE) ee cnn REPU RC i 8 Sa Ae 5 | 47 50 
T32ey TRAVOR. aoe oe " Se iT. Ticeleve Saleteee a onan SUbdiCr ee ey meee 4) 39 40 
100775 |Redgauntlet....... " se Ey: LUGE. Rive sete eens 3 Caraquet.......| 3 | 39 40 
100952 |Replevin.......... " J.2.2-) 10 |G) Robin, Collas Co... tebe tae 4] 38 40 
103078 |Reward. ...... i eae ss 18 1J. De’ Gracds fe bch Shippegan...... 3 | 34 30 
fp AS st, ON ve | pi fe see 12 |C. Robin, Collas Co...|Caraquet.......]| 4] 40 40 
111470 |River Branch... ...| " dests: OTT Wins bru nee Gentes © Shippegan...... 4| 39 40 
19046 RODIN. “nc. 7 222 2'es " - .. .-| 12:\C, Robin, Collas Co. .-}Caraquet... 7... 4; 40 40 
P0S087, sconiulus. cn eo en ae 19". W..-8, kaogete Cow. ,/a. 2 Chatham... . .| 4] 47 40 
92404 |TRosa,.. 2. 5) 24.5 " hee 17 |Fabien Ache........ Lemeque...... 4 | 45 40 
100908 [Rosalie ........ aay " . .... | 10 |K. O. Le Bouthillier...|/Caraquet....... Sl 3b 30 
100773 [Ruperts 0/2 8 " rie nc wet Beta at REN CL ht aid ax an cee ey et ene 4| 40 40 
TISOL Marae tees Usk: | aes EU ais NOON ice saree ane Lemeqgue.........| 5.) "46-50 
AOOSCT J araly wasotec ees. e | " -..-...! 10 Estate R. Young...... Caraquet.......! 3’ 31 30 
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GLOUCESTER COUNTY— Concluded. 


a7 


O26 wis Q1@ lee 1 © le 2) 270 


ee weer eee 


D . 

: : 

= SS 

Z ; Name of Owner fe zo) a 

i Name of Vessel. |Port of Registry.| &} or Residence. fee Ware se 

= ; S Managing Owner. ‘Sree 

3) ie] ging © = ome) 

= iS cal 

i) H Zz < 
A $ cts. 
103010 Sarah B.../..... Chatham. .... 10 |A. 8. Lanteigne...... Caraquet. 4 38 40 
103584; (Saxon. 'f.. nar delis " No (Ey Rive, Cae cee are Hiya gue 4 41 40 
100959" Sea: Bird. . jedes sated " 10 |W. 8S. Loggie Co..... Chatham..... 4! 38 40 
106914 |Sea Flower........ wspaeaat gs BLP oie 11 |C. Robin, Collas Co.../Caraquet....... 4 39 40 
100901 |Sea Flower........ ah eee 12 |Estate R. WY OUD ules Hie Ae ha! 3 33. 30 
POETS Sea Stara. Reyes cne ra oeaeaiyent ee TY Adie Savoy or. ue. wate: Shippegan...... 4 41 40 
100961 |Silver Moon... ..... " 14 |W. S. Loggie Coun ihe hatha hehe 4 42 40 
100788 [Sir Charles........ Le ots Pes 11 |Estate R. Ape Rear Caraquet. 3 32 30 
100963 [Stanley............ 7 Reyer ee PT Ve gly ane i, FAVA: Batete Ble 3 31) 30; 
103087 |Stanley........ eon Aik: TOOME | F Baniany vas hla, Niscou ye Sani 4 38 40 
103767 |Stella Maris ia ue ieee, eel 19 |C. Robin, Collas Co...,Caraquet....... 4 47 40 
T10972) It SAndte.. Ji as 3a Mia fa eee ae: ste POA AA chamiats eit Lemeque..../.. + 43 40 
LOS 7S Ste Anne! 2 er. " iw. led \O) Chiasson, . wi es Eas Das 4 42 40 
MiG: Wt. ohne. TTS Gate) " Sante AS Je AA chen Wid ie 18)\ Th es eee 4 41 40 
112167 |St. Joseph. ...0.... " POs. GOMER Hedy den cee Caraquetularsaey 4 38 40 
103008 |St. Joseph......... Be eee PO Au ACO Ne ees cakes Lemeque......- 5 47 50 
LOG( Oo Ast., Peters. l.c020 " Er ceive ilice, oan MTR) Soe a ks an aan che Ace ae 4 40 40 
111845 |Superior........... ln Waters rs 14 |C. Robin, Collas Coy... 1Caraquet.as2) ao, 3 35 30 
POST 2 tourprise. . 4.) .045 ry a ae ea aes OnE. Blanchard yuo aaa. Mizzonette...... | 4 38 40 
103947 (Swallow... 600.00. “il 8 ea, 13 |C. Robin, Collas Co...|/Caraquet....... 4 41 40 
103006 |Swallow........... " 11 |Wm. Fruing & Co.... poippeee ae 5 32 30 
103762 PONV Gli chy ike Laud GALA UO eS ee 1t WW ee Nt OE CARRE Lic 3 4) 49 50 
LOGOSG Switte. Koka ee " 11 |F. Chiasson (Jno. J... Toland River.. 5 46 50 
POST OL OO Wine. 22004 MEE ONT aikaan ithe nt 11 |L. B. Lanteigne .. Caraquet ore 25 20 
100777. |\Teutonic .......... " 11 |W. S. Loggie Co..... Chathana.si,<8 a4 5 46 50 
96738 |Three Brothers .... Pov erties ara TO dh SUA ert: ae Caraquet. .... 26% 4 40 40 
117184 |Three Brothers.... " shay 1sD.: By Chiasson, .0.2 Abraham Village; 5 ‘50 50 
ROSOS? i Plrush 3 odes okie. " 10; (Wai Mallet. 98 Shippegan...... 4 38 40 
POO00LS Viekler. oc. 32.0. " 12 |C. Robin, Collas Co...|/Caraquet....... 4 40 40 
103583 |Two Brothers...... " 11 |W. S. Loggie Co..... Chatharnins tes.) + 39 40 
112158 |United Empire.... OM, A eno ee 17 |Estate R. Young..... Caraquet....... 4 45 40 
1038285 Valkyrie Trepetal male's) > " 1 iP Raves. vl aeieetone NG a nS cee ae 4 40 40 
MOCO nd y TCLOPIA 2G FE isa os el) hes ete 16 |W. 5S. Loggie Co..... Chatham tee wee 5 51 50 
Nao OY ANG te eS iene te aly ae trio ak 14 Noel yea eee Lemeque........! 4 42 40 
POODIS Ms Violtaire.s cds $M: " crise MUA LE. EMV One Soho : Porastaes MA, a + 38 40 
100966 ; Von Moltke........ WP Se DPS dy Bri goby eee Ar ee eke alae > 32 30 
MOSDSS UV ULUPE Aide. « i ae ener 18 [W..8. Loggie Conn. ; Chane: 4 41 40 
100953 |White Wings ..... RET Paces tala): 10 |Estate R. Rel: ay Caraquet .. ee ak 4 38 40 
100973 |World’s Fair....... Ah ce ena i eR A Perc ee ty Oe rR ae 4 39 40 
TOS O TOT WW POI ower neeeee. i | Pie's Se ee pi aK Fruing & Co...,/Shippegan...... 4 39 40 
100920 |Zéphyr..........5. Ha ee noe 12 |C. Robin, Collas Co.. \Waraquets.: so. 4 40 40 
NORTHUMBERLAND COUNTY. 
96725|Bessie T.......3... Chatham... J... 10 IDonald Loggie. ..\burnt Church:..| 3 31 30 
100969|John Bull......... ae da Ree ee ro (Henry Albertsa...': s. INGQUEG. loos te. 4 38 40 
GIO Ln biames.. gam «cae. ss /Guysboro....... ohm bite. !).¢erob L. Neguac 5 76 50 
116476|Mary Beatrice..... Chatham........ to es POPU SON as tance. ete: Chatham.......'. ts 17 10 
92420|Mary Louise....... Wao at ears pS) 2 CC Burnt Church 4 41 40 
RESTIGOUCHE COUNTY. 
94959| Wiunie G.S....... Lunenburg ..... 26 |Donald McGregor.....|Dalhousie...... | + | 54 40 
ST. JOHN COUNTY. 

94698|Carrie H .......... Dt. GOHDS Chae. s SO Ww. WV USOD oes les «4s Lorneville...... 5 5o 50 
TROT | UB aise ps SES SDE Warmouth el iilen AiO ALOO 6 Yi 5 i. 35 5 5 aed Mase ee: 5 52 50 
80831 Glide Lunenburg 16 |G. Hampton She) ORT as asec. 3 37 30 


28 MARINE AND FISHERIES 
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List of Vessels which received Fishing Bounty, &c.—New Brunswick—Con. 
ST. JOHN COUNTY—Concluded. 
z : 
3 2 
g 3 meet 
ss : Name of O-wner ’ z ig 
a Names of Vessel. /Port of Registry.| & 4) ee Residence. [© .| #3 
8 = Managing Owner. CZ] 86 
5 8 sAl 8a 
e) BH A < 
$ cts 
1O0156/ Hustler... .. 6.03.2... St. John........ 44 (A. Thompson...... .. Dipper Hbr....{ 6 | 86 60 
MOUS20 Tena es ce Barrington ..... 13 |G. H. Thompson ..... Chance Hbr....| 3 | 34 30 
(ioe) lost Heir... 5... Port Medway:.:| 15 |R. Maguire........... St Robie ea ane 2 | 29 20 
DOOGUIEM OV. uy e sa koe St. John) os TO Waco ies ou) fr Musquash...... 3 | 36 30 
80630) Vanit a Ul Varmoeuthe eee 11 |H. J. Mawhinney..... Chance Hbr....| 2 | 25 20 
116724|Walter C.......... St. Johnvee wise 18 |A. Cunningham....... Lorneville ...... 3 | 39 30 
105704|Whisper.... ..... Varmouth 234 SRM E AN boas 4 ice he ae Dipper Hbr..... 4 | 59 40 
PROVINCE OF PRINCE EDWARD ISLAND. 
KING’S COUNTY. 
116303] Bella Rose. ........ Charlottetown ..| 21 |Matthew Rose........ Bay held: isss2<5 4| 49 40 
92675|Can’t Help It ..... Pictou. 7, yes BOs Grevnoneds 2... Sei Murray Hbr....| 8 | 95 80 
100445 Carrie O..... ..... Cansei Pee 125) Be Colberts 2.95 hh Beach Point....| 4 | 40 40 
116294 Charlotte S........ Charlottetown ..| 14 |Reuben Penney... ...|Murray Hbr.S...| 2 | 28 20 
75904; Empress... .. " ot 26-Fohn Gosbee..22 85 <.- Murray River...| 4 | 54 40 
Lee 79! Hustlery iis ait aes & " ES LL. Nic Weilhay cose Wass Beaeh Point....| 5 | 48 50 
100696| Marion Emmerson.}Pictou.......... SO ERY Cohoon ave. oae 8 | 86 80 
107751| Minnie Laura...... Charlottetow 31 \.Peroy White. 2 .00)6 Cape Bent PEE es 31 00 
90206! Minnie Mack...... " SL EROD L@seitetied allay eyak-ete OULIGs 2yae scien 4 | 48 40 
LOGOS Muriel.) Riemie: Shelburne ...... 25 |S. es ‘sah ae each: Pointe: 5 | 60 50 
85642 Our Hope ......... mesensen airs ..| 86 |E. Dicks. . ... ...|Georgetown..... 4 | 64 40 
TIG296 Outlook ys ih Pie VALS LT! Daoledon it gue eae Beach Point....| 5 | 56 50 
64869 Sarah L. Oxner.. eee Le py 34 |E. Delorey..... Ho, pe Georgetown ....| 3 | 55 30 
107185 Strolier .. 4 Charlottetown, 4) 12d 4 Dicks ena... 3.4 Sees " ...-| 4] 40 40 
107770 Success. ......... : " 15 |R. McKenzie.. ...|Cable Head.....| 5 | 50 50 
_ 116292 Wilena Fraser... . " 13 |J. McKenzie. . .|(Beach Point....! 41 41 40 
PRINCE COUNTY. 
] 
£07758) Daisy ie) ie 2 Charlottetown 7 is WD raser uci. «tare Alberton sy 1. try 5 | 48 50 
Meo Weltas oie 8.0)) vite ..| 25 |Alex. Laviolette ...... Skinner’s Pond .| 6 7 60 
111850 Johnny M........ Chatham........ 12 eye Murphyes > ick es) Ebbs Fleet ..... 2| 26 20 
103592 Rosamond. ..../Charlottetown 18 |b. O. Champion ...... IBatire oe ioe 4 | 46 40 
94992 Sarah P. Ayer. br " 64 John Champion....... Alberton ....... 10 | 135 00 
POSEIS Startle ee (oo. ook Halifax 2) 308s) AD pe Cremong i aes. bcd Tn eer oe 3 | 32:30 
107760 Western Prince..../Charlottetown ..! 10 'W. Richard.......... ‘ " 3! 31 30 
ale QUEEN’S COUNTY. 
107763|Guinea RNG eee Iharlotestown WAVELO Wo. PL ALOUIUS | nce 5 Shave French River...| 4 | 38 40 
109580 Maggie E. C....... Lunenburg .....| 20 by. P Molood et al.. " ee ays: 55 50 
100474|R. Beatrice........ Cparlotyore be EO eDClANOY ta tes oka ae " 4) 47 40 
99745 Surprise. -.| 18 [Frank Pidgeon.:.:.... " 2 |) Of SoaeOO 
88518) W. 7 Elizabeth.. JSydney. pita ae 10 |Thomas Doyle........ Rustico... .....!| 5) 46 50 
PROVINCE OF QUEBEC. 
GASPE COUNTY. 
94963/Golden Seal ....... Halifax .. S32 Mie Cormier: bts cc ance Amberst, M.I..| 8 | 88 80 
103318) Little Heir........ Pt Hawkes’? bury. 19 UP duaveden ce cugh an Le Moulin...... 4 | 47 40 
SesG4 Mary Ty. tes 3 Arithat. 2a ork 10 |N. Boudreau........../Ambherst, M.I..| 4] 38 40 
85400)Minnie M...... ... Magdalen Isl’ds.| 138 |H. Cormier........... " st ee Ee 
85399|Minnie May....... " ..| 10 |Wm. Boudreau ....... " 4} 38 40 
111430|Shamrock ......... Palitas 2 te 23-AG IN IS DERU wee seine. ce i " 5 | 58 50 
94675)Success............ ie Dae es 16 'R. J. Leslie & Co...... " 6 | 58 60 
SAGUENAY COUNTY. 
BOPP Tai sath nie ae 5 a Quebec. ........ 57 |K. Bourdeau. . .|Esquimaux Pte, 9 | 120 90 
111621|Marie Anna.. .... i Picea eee = Chas. Gagné, sr....... Grand Metis. . 4 | 55 40 
75680|Sea Star........... ene eny «6 Lae ©, COnmer, cs once Esquimaux Pt... 8 | 108 80 
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APPENDIX No. 2. 
BRITISH COLUMBIA. 


REPORT ON THE FISHERIES OF BRITISH COLUMBIA FOR THE SEASON 
OF 1905, BY INSPECTORS C. B. SWORD, J. T. WILLIAMS AND E. G. 
TAYLOR. 


DISTRICT No. 1. 
New Westminster, B.C., April 10, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—I have the honour to inclose statistics of the fisheries for District No. 1, 
British Columbia, for the year 1905. These inciude halibut (none of which are taken in 
this district) brought into the ports of Vancouver and New Westminster, which have 
been taken in Districts Nos. 2 and 3, mainly the former. 

The salmon pack this year has been very good, 846,998 cases. This is not as much 
as was put up in 1901, though had the necessary labour in the canneries been obtainable, 
the 1901 pack might have been not only equalled but exceeded. During the run there 
were altogether five days in which the canneries had to place the fishermen on the limit. 
(viz., 200 fish in the 24 hours to each boat), being unable to handle more. 

This total is made up of 811,340 cases of sockeyes, 5,507 cases of springs, 3,304 
cases of humpbacks and 26,847 of cohoes. 

It will be observed that the pack this year is almost wholly composed of sockeyes. 

In comparing this pack with that of former years, the 26,140 cases put up at. 
Esquimalt (District No. 3) should be taken into account. On Puget Sound the pack 
was 825,453 cases, practically all Fraser river salmon, so that the pack of these fish for 
the two countries is just about equal. 

In 1991, the Fraser river pack was 984,911 cases and Puget Sound pack 1,106,643. 
cases. 

In explanation of the large increase in the amount of fresh and frozen salmon, 
this includes 2,000,000 Ib. of salmon (mainly sockeye) exported to Puget Sound can- 
neries after the expiration of the annual close season when our own canneries had closed 
down. The Indian consumption on account of the heavy run is also estimated at a much 
higher amount than in poor years. 

The oil and guano returns are simply those of the Fraser River Oil & Guano. 
Works, as the district as now limited does not cover any dog fishing grounds. 

The fish roe, while one-half larger than for the larger district, does not include any 
herring spawn, there being practically none of this collected by the Indians in this 
district as now limited, but the increase is accounted for by the larger quantity of the. 
salmon roe available ; 13,000 lb. of this was salted and shipped to Japan. 

The quantities given for halibut are the exact returns given by the New England 
Fish Company and the Cold Storage Companies ; the fish taken by individual fishermen 
and consumed locally coming into the returns for Districts Nos. 2 and 3. 

Nearly all the herring taken, which in former years were brought to Vancouver for 
bait, would have been entered in the Fraser river returns. These were taken at 
Nanaimo and come into the statistics of District No. 3. The small quantity given for 
District No. 1 this year represents the catch in Burrard Inlet, which was trivial. Dis-. 
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trict No, 3 statistics also include 240,320 lb. put up at the Unique Cannery, Fraser 
river, as ‘Dry salted’, ‘ Kippers’, ‘ Bloaters’ and ‘ Digby Chicks. ’ 

It will be seen that the total value of the fisheries for this distriet shows a large 
increase over the returns of 1904, although in that year the catch from the greater part 
of what is now District No. 3 was included. This increase is of course mainly attribut- 
able to the canned salmon. pack, which is this year ten times the value of that of 1904. 
Toe actual pack was between six and seven times that of 1904, but the higher price 
obtained makes up the difference. 


Your obedient servant, 
| C. B. SWORD, 
Inspector of Fisheries. 


DISTRICT No. 2. 
Port Esstneton, March 25, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


S1r,—I have the honour to inclose my annual statistical report of the Fisheries 
of the Northern coast of British Columbia, District No 2, for the year ending 1905, in- 
cluding statement of salmon packs, of the different canneries. 

These returns show a slight increase in the aggregate, the total value of fish and 
fish products in 1905 being $2,011,199 against $1,902,046, in 1904. Although 
there has been a decrease in the pack of canned salmon in 1905, other branches of the 
industry have been more fully developed during the year, consequently the loss occurring 
from the decrease in the salmon pack, has not materially affected the statistical returns. 


SALMON. 


The total pack of salmon for the district for the season of 1905, is as follows :— 


Cases. 
OCR OVE Logan) dell) paue iho Sat ah oA on 00 ee 228,232 
PODOG stg GY ci Nt Mane ny CD Leg Re | eae tly 
EPLOOY fines wise 78 au. ae ee . 19,864 
EL PDA Cle cee Ce a als Dea eee ee cet ea Bk 9,411 
269,849 
Against in 1904 :— , ’ 
Cases. 
BOCKOVO Smtr time Th A Na See a Nate LNA A MI ERC LAS aby "243,384 
CATA sate Mal oe SU Pane 4 WE eae 1 UA Vogt i ed ip emer see ue nto 
Spenco kr he ite MURTY Gtoehe eRn See ea ee 24,583 
cm pbachke cva a coe 2 aes vee Ree OEE MAEM, But, St ice tly 31,296 
322,103 
Approximate detailed decrease and increase, season 1905. 
Cases 
Skeena river, decrease ......... FL LT UE A ty a 40,000 
Rivers Inlet RMR E CRT D EE cares A Ay Wad) Dv OMe) ban a aly ede Oe 
Northern coust: (i yl: iin 6 enti ee Un fo) ea et ae 
Naas:river, \ ineréase:(o) 24d Seah PERM IR SICA, LRN HS | 3,000 


With reference to the decrease shown in the aggregate salmon pack in my district 
for the year 1905, viz., about 50,000 cases, you will notice that 40,000 of this occurs on 
the Skeena river, and is attributable to several causes. In the first place there were 
three canneries less in operation than last season, consequently less boats were fishing, 
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but undoubtedly there was a smaller and shorter run of sockeye, as the fishermen 
averaged per boat less last season than in 1904. 

I also consider that the immense quantity of snags in the principal drifts acted 
most detrimentally, and was one of the chief causes of the decrease in the pack, the 
small snag boat now in operation on the Skeena river is entirely inadequate, in fact is 
of little use, as she cannot handle the immense snags that gccumulate in the principal 
drifts, not to mention the terrible destruction of nets entailed. 

I may also say in this connection that the work of enforcing the fishery regula- 
tions on the Upper Skeena, that was authorized by the department, was most success- 
ful, the three fishery officers, and Overseer Helgesen, placed a check on this illegal 
work, which had been proceeding for years, and Tam gratified to be able to report that 
no barr icades were constructed during the season, on the spawning grounds of the Upper 
Skeena, and the illegal sale of dried salmon, that had been on the increase and had 
almost assumed the importance of an industry, was entirely stopped. 

I may call your attention to Overseer Helgesen’s long and interesting report on 
his work in this district, last season, forwarded to the department by me with my de- 
ductions and recommendations on January 5, 1906. 

I may also say that during last season the department undertook. the work of re- 
moving the obstructions on the Oxstahl river, a tributary of the Skeena, that had been 
in existence for a considerable time. These obstructions were removed in sufficient time 
to enable the sockeye to ascend to their spawning grounds in the lake, and they were 
seen in thousands spawning in the different streams tributary to this lake, this being 
the first time in my experience that sockeye have reached these spawning grounds in 
any quantity, and [ consider this will be a valuable Sons to the area of spawning 
ground tributary to the Skeena river. 

The department have already issued instructions for the removal of the Copper 
river obstructions, and the work will be proceeded with as soon as climatic conditions 
are favourable and render the work practicable. _ This will again open upa vast area of 
spawning ground which will be tributary to the Skeena river. 

I may call the attention of the department to the desirability of erecting a twenty 
million capacity hatchery on the Upper Skeena, with as little delay as possible, this I 
consider of the utmost importance. 

With reference to Rivers Inlet, [ have again to report a magnificent run of sock- 
eye, equalling if not surpassing that of 1904, indeed the run was so heavy at times that 
the cannerymen were unable to handle the fish, and from the 20th of July to the 27th, 
there was no fishing at all on the Inlet, owing to the scarcity of cans. I am aware the 
pack was about 11,000 cases short of 1904, but [ attribute this to the fact that the 
cannerymen not anticipating so heavy a run, and in view of the probable ‘big run’, on 
the Fraser, prepared for smaller packs, and when the heavy run arrived they had not 
sufficient cans and were unable to procure them. 

Fishery Officer Nordschow reports that the fishery regulations were observed 
throughout the season, with very few exceptions, that the spawnng grounds on 
Oweekayno lake were carefully guarded during the fall, and that the Indians in tak- 
ing their winter supply of fcod, observed the regulations in every respect. 

I consider that up to and during the season of 1905, fishery matters on Rivers Inlet 
were in the most satisfactory condition. 

With regard to the Naas river, I may inform you that the run was good, showing 
a slight increase in the pack against that of 1904. 

Snags are very prevalent in this river and it is desirable to place a small snag boat 
here for the purpose of keeping the main drifts clear of snags; a very heavy loss is sus- 
stained annually by the cannerymen and fishermen. My suggestion relative to this 
matter was to place the small snag boat now in operation on the Skeena river, on the 
Naas, when the proposed new one for the Skeena is available. 

In September, last year, the department authorized the Reverend McCullough, of 
Naas River, to make a preliminary survey of the obstruction existing at the head waters 
of this river, near Magiarden lake, with a view to ascertain the exact conditions existing 
there, Mr. "McCullough made a complete survey of said obstruction, taking photo- 
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graphs and making sketch plans, estimates and specifications, and provided me with a 
most able and intelligent report, this I forwarded to the department on March 15, 
1905, with my deductions and recommendations. | 

T consider the removal of this obstruction is of vital importance to the prosperity 
of the Naas river salmon fisheries, it will open up a vast area of spawning ground 
which should in a few yéars materially influence and increase the’ quantity of sockeye 
now captured on this river. I trust this important work will be completed during next. 
winter. 

With regard to our other northern coast salmon fisheries, there was an average 
catch last season. These fisheries do not vary much, one can generally forecast. 
the probable catch, and I have no fears for their depletion so long as they are protected 
and patrolled during the fishing season, they should remain in their present condition 
indefinitely. 

I may inform you that throughout the district the fishery regulations have been 
rigorously enforced, and, considering the number of licenses issued and the extensive area 
of water fished, and the number of fishermen of all sorts and nationalities engaged in 
these operations, there have been very few infringements of the regulations. 

Referring to the qualo or dog salmon, I may inform you that there has been a con- 
siderable increase, the. Japanese when they have finished with the sockeye and cohoe 
fishing, now turn their attention to the dog salmon, they haye erected five small 
salteries in different parts of the district, and employ the local Indians to help them 
catch these fish, which they salt for the Japanese market. 

I believe these fisheries in another two years will increase to the proportions of an 
industry, as the dog salmon abounds in almost inexhaustible quantities in the different 
rivers and creeks throughout the district. 


HALIBUT. 


I may inform you that three-quarters of the whole of the British Columbia catch 
of halibut are caught in District No. 4, but are taken to Vancouver and exported from 
that port, only a comparatively small quantity being exported direct from my district, 
therefore the statistical returns are forwarded to the department by Inspector Sword 
in his report as it has been customary for the port from which the fish are shipped, to 
make the returns. 

T have already drawn up and submitted to the department a draft code of pro- 
posed regulations and suggested an amendment to the Fishing by Foreign Vessels Act, 
and trust that this immensely valuable commercial product will receive the protection 
of the department, as foreign vessels are undoubtedly rapidly depleting our halibut 
banks. ; , 


OULACHON. 


This fish is not receiving the attention it deserves, it can be caught in large quan- 
tities during the spring of the year, on all the principal rivers in the district, but with 
the exception of the Indians, it receives very little attention as a commercial commodity 


MISCELLANEOUS. 


With regard to the above I may say that though the waters in my district abound 
with an almost inexhaustible supply of edible fishes, salmon, halibut, all species of 
cod, oulachon, herring, &c., the population isso sparse that there is comparatively 
little fishing outside the salmon and halibut. 

In view of the greater interest now being taken in the utilization of our deep sea 
fisheries, and also in view of the fact that the population of the district is rapidly 
increasing, and in all probability during the next few years one or more large cities 
will come into existence, I consider it most desirable that the regulations under which 
these are to be prosecuted should receive the immediate attention of the department. 

I have the honour to be, sir, 
Your obedient servant, 
JOHN T. WILLIAMS, 
Inspector of Fisheries. 
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DISTRICT No. 3. 
Nanaimo, B.C., April 19, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


S1r,—I have the honour to inclose my statistical report of the fisheries for District 
No. 3, British Columbia, for the year ending December 31, 1905. The returns for this 
division show a marked increase and the developments in the various branches of our 
fisheries have been most satisfactory during the past year, especially is this develop- 
ment noticeable in the increased pack of dry salted salmon and in the expansion of the 
herring industry. 
SALMON. 


The operation of salmon traps in the Straits of Juan de Fuca has been a very 
important feature in the salmon industry of this province, and the measure of success 
that has attended the trap fishing has stimulated the industry to a great extent. The 
number of traps on the west coast of Vancouver [sland would have been much greater 
if it were not for the fact that this was the year for the large run of salmon to the 
Fraser river. 

All the salmon caught in the traps were taken in barges to the canneries on the 
Fraser, with the exception of those taken from the traps of Todd & Sons, which supplied 
their large new cannery at Esquimalt. The salmon shipped from the traps to the Fraser 
River canneries are included in the statistical returns of Inspector Sword, and so will 
not appear in my returns. The indications are that next year the number of salmon * 
traps in the Straits of Fuca will be greatly augmented. The Capital City Canning Co. 
will have a new cannery completed and ready for the next season’s operations at 
Victoria. 

I have no doubt that all the companies operating traps on the west coast of Van- 
couver Island will erect canneries at or near Victeria, as taking the salmon from the 
traps to the Fraser river canneries by tugs and scows is expensive, they are apt also to 
deteriorate in quality if taken a long distance. 9 

This was the banner year for the British Columbia Packers Cannery at Alert Bay. 
They are now beginning to reap the benefit of the hatchery at Nimpkish lake. This 
year they piaced in their hatchery five million and thirty-seven thousand (5,037,000) 
sockeye eggs, 

In my preliminary report I recommended the erection of small hatcheries for the 
artificial propagation of salmon. I would again emphasize the importance of such an 
undertaking; the success of the Nimpkish hatchery is an evidence of the wisdom of 
artificial propagation. 

The Clayoquot Canning Co. put up a considerable quantity of spring salmon (mild 
cured) for the German market. The spring salmon taken in the traps were mild cured 
at Victoria and shipped to foreign markets. The demand for the spring salmon is grow- 
ing rapidly and next year a number of new companies will be engaged in the export of 


this valuable fish. 
HERRING. 


The operation of the Scottish herring curing staff under the supervision of Mr. J. 
J. Cowie has given a stimulus to the herring industry from which we will reap the 
benefit for all time to come. 

This is shown in the extensive preparations now going on to handle the herring that 
annually visit our bays and harbours in such vast shoals. The practical lessons given 
by Mr. Cowie and his staff will also result in placing upon our market a first-class 


article. 
oe 
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WHALING. 


The whaling station at Barclay Sound is now in full operation, and as sulphur bot-. 
toms, humpbacks, and many kinds of smaller whales are abundant a!l along the coast, 
this enterprise ought to yield a rich harvest to the promoters. Another whaling station 
is to be erected farther up the coast at Rose Harbour. 


HALIBUT. 


The halibut banks in my division extend all along the west coast of Vancouver 
Island. As they receive very little protection, poaching is carried on to a considerable 
extent. 

‘It is to be regretted that fishing firms operating in British Columbia do not enter 
more extensively into the halibut industry. 


SEALING. 


The Victoria Sealing Co., despatched 18 vessels to the Behring Sea, but one The 
Fawn, was lost with all hands on board. The 17 vessels which returned secured an 
average catch of 765 skins; last year the average catch of 21 vessels was 626 skins. 

A smaller number of Indians were engaged in the sealing along the west coast of 
Vancouver Island than last year. 


PATROL. 


Should the large fishing areas in this division receive the attention and protection 
that their importance demands, it is absolutely necessary that patrol boats should be 
placed on the east and west coasts of this island. 

As the waters between Vancouver Island and the mainland are not exposed to the 
storms of the Pacific, a small cruiser would do the work required for the east coast. 


I have the honour to be, sir, 


Your obedient servant, 


EDWARD G. TAYLOR, 
Inspector of Fisheries. 
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Of the Yield of Fisheries in District No. 1, Southern part of British Columbia, 


for the Year 1905. 


Kinds of Fish. 


OmEROMNIe AMIN UNL Fh) hic. eos who ha ae eee hich: 48-lh. cases 

EE RC RP ee Rh Por Dyn ea ks <a ce SER ans Brls. 

A CIN ee die sek eieca a} epi amine ONS wares, Lb. 
rcrmed (nd iamaone WK) sg oe ele dew oe " 
" RRC er ee eRe Ooi ghee , U BokGk ees " 
BeBe COI AEOADIN ihe ees Ra pe ew ecole " 
Re ON rR ce acihes ya SetOa Aa " 
Halibut. .- anc feces eA ER) DAG cG ee OOM Sc Le Cm tet) SUR ae ee ices " 
Pering. fresh-and salted. 3. {6.5 0... 25 cae Lp ayer " 
ae OKC te een ete Pair aaa ee bce eh re " 
CAPO) ENC NOES SS Ug Ge) hg Re ape ee cihen ain eee a an Se " 

CUS CO Met he) Sine eae we io eee ses e's -Brls 

| fy yf U Sa oi bape EO A et Sl A ae Lb 
Smelts of teh dich Ga ee ce ST ee eee " 
LETSE/CSS ae$ cot 6.0) eee py are Eli APSO mi " 
Cod AMM Soa MCR EER Cae eer 1 (0) stem Ga Ser sk auigh<e gi tariey o> ois ok GEM GIS lw. tents, aia Da wens " 
Se Mere ROTM ne ue yes akg hea ne wal ne Siatod " 
Mixed Pea Ra Tee ae ops os a ba) fo ee) aCe Mee remi sre suahs Stree s Suc ebeie Bere " 

a wa et ee rd ee eee ete, Ssivara yok Ved es o's Galls 

SESS eerie POM Ag yw ee a aie a, ing 2 AE Bo ¢ Oe Lb 

Se a EE as Set cede OCs GY Sas 6g ails ints, 0/8 sph Es Tons 

Estimate of oysters, clams, crabs and other fish not included in 
aN Ce a ne OM wT isi Fal eae opoch HGVE ILE 

otal, valite: rea... 82: 


Quantity. 


at 
ocooocoocoeococoecocococcsoSseo Sees 


6,869,648 


+ The pack being nearly all sockeye and put up in $-lb. cans, was sold at over $6 per case, so it 1s 


valued at that price instead of $4.80, as formerly. 


Caprrax invested in District. No. 1, (Southern) British Columbia Fisheries, 1905 


Description of Property. 


Fisher ies-— 
ROS RASe Rg Ce Rot, PCR es A ae cr 
Ihe TN EO eS 68 SR ORIN Tn ic Os a are ae 
Bante ee. st oni RE ate oe oe oe, 2 RG oe 
aaa somennets, (fathoms): yao is soak tae ee apes oo 
MPAA STII INO ce saree ee sa ee ee = 
Oey SR ENE eee SA? ois a Sarat Miay vicsih Gee vs wees 
Pe AOL ROO ARES toes Nie aes ae hin eee ound = sign cues eae 
RTE OER Lea pes is hm hind aa balk ic be cae oe Lee 
ALU RIOR ey errr tern ero tatou Ss, owen ee Nees ee 
REI eee esc act ee ate ES ica es Se dine Rae ele 


Employees in Fisheries. | 


a eta Gris whe ee) fe Pw, 8 » 6 Ow Slaueleleneue, © Mia | sere. Wwe! ie cee ae 


Fishermen 
AWMEGANNELION. Ss. os < oa). 
ee Ee Re ie eae peer te 


Number. 


450,500 

150 
3 
i 
4 
3 


atsais Mesias. siete & «sew a cehe (mec ek se + 


Value. 


$ 


151,500 
230,000 
180,000 
338,250 

5,000 


Total. 


$ 


1,115,750 


Total. 


10,464 


+Including 4 steamers, valued at $130,000, used in halibut fishing. 
‘ a r 


2 


‘\ 
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BRITISH COLUMBIA SALMON PACK—DISTRICT No. 1, 1905. 
; , . Hump- 
Name of Cannery. Owners or Agents. Sockeye. | Cohoes. |Springs-| yack Totals. 
Cases. Cases. | Cases. | Cases. Cases. 
PUR ac. «Ay ma ale wre >) 
PACE ch er feta is Ge Wacat aes "= 
Anglo-American . : | 
Aa e er Sicha e ay et 
Brunswick No. 2.. .... 4 
Canadian Pacific....... | 
Currie McWilliam’s .... 
Woishial (9 6. Bete . |B. C. Packers’ Association. BYP | 9,545 LOL on tae 338,88 
Ne ee thoy es Bi pare - fo] | 
Gleven. +... ee il 
Dinsmore... .....- al . 
Papers hg ae terse ae 
1 POTeCfeve 9 bale Ree ae eens eee 
‘Pacinc Coasts. | smear oe | 
Terra Nova..... cht ee ay 
Phoenix Britannia ..... _ | 
British American...... 
@ance Passac. tomas \1A,B.C. Packing Co., Ltd.. 102,592 2,463 DOS cater 107,642 
Weadnaims- +. eas aoe es 
British Columbia. ..... J 
Scottish Canadian..... \ 
Gulfot Georgia... . uc. Malcolm Cannon & Co. ..! 98,774 3,768 594 2,750 105,886 
English Bay.. ......-.-- J 
BV CHORE. 60 -bytnr kt: \ 13, H. Todd & Sons........ Ki: BEA ORO RN 14,800 iy ce eaten, 2 eee 48,980 
Bouver... J | | 
Garehthouse.. 2705 .t te. Frederation Brand........ 27, 407 53) 4 52 27,516 
Vancouver......--.---+ | iGanadian Canning Co. ....] 59,992 4i| 242 «60,275 
Porrard Canning Coli. sles wide s aerate Bo 1D, BOQ Eb. ster AR ER MeO one tke 12,502 
Sioveston  annine OO... = tne Ledeen pie ie eee a LN anon eee = tage eral (_erye ere 9,100 
Buttermier & Dawson.... D9 851A, Ante AN | one cares 22,851 
Seti Gaaie aiee. alate acl hasnt av aaa, rue mois ong 29,190 5,508 G04), serge oe 35,362 
Peter ierelle ae teal tens Go PSR ORES ite Serge aoa 12, SUT A AP es oie ae 12,944 
CVC ss alee Pad ere ome dustonage tee onsen Ua BP ie nea es cad ohare mee: 11,079 
Northern Canning Co.....|.... 0 22sec ete cee eres 18,597 De rei 260 18,870 
National’ Packing Cou. ;.. c/asin ce ae cleo + ialee oom 2,732 ROR RES in See Pe PET 2,732 
Vancouver Fish & Curing 
patie Js PV a on sono kph eal A hana ee 1000) 2%.) a Racers one 1,000 
British Columbia Canning : 
Chey be es Rens BUA ARORED Wael tion ICM Nanas arene a 29,879) LAST 5 tae ee ALY, 31,376 
| 811,340 26,847 5,507 3,304 846,098 


oo ee ST ee ee 
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SALMON PACK, 1905—DISTRICT No. 2, BRITISH COLUMBIA. 
Sockeye, | Cohoe, Spring, | Hump- Bye 
Naine of Cannery. Location. 48 lb. 48 lb. 48 lb. back, 48 eee aaa 
cases. cases cases. | lb. cases. eo sp aes 2 
Cases. Cases. Cases Cases Cases Cases. 
Pulmorale. oc. A Skeena River...) 18,122 1,425 3, 354 1,223, 24,197 
British American .... " a 12,828 661 3, O04 tec e ee 16,793 
nverhess.s....- 45 . " 10,601 422 1,106 3,100 15,229 
IICOAIIC \ Sis uate 4 " 11,950 899 2,241 1,769 16,859) 
LO CV cre) 0 MeN aa ea a " 13,495 1,699 1,511 1,431 18,136 
Skeena River Com. Co " 6,745 579 1,042); eee ee 8,366) 
SoS CY ase aetsk we " 7,538 373 8081. s Teeaes: 8,719) 
A léxandra...045.. 062 " 2,063 366 LOD 2Re cee. 3,981 
Pape PSE U  oixtercs enue " 1,375 320 — 180 1,875 
OAS ese ete fs saci + 2 84,717) 7,247 14,598 | Zeb 28 ot sees 114,085 
Brunswick Rivers Inlet... DOOR al anee ee bik SOc eae 22,852 ae 
Wradhamca-se... 2. 344% " ORES CO Me ingot: Ne kes ores 22,826 
(OO GPO was... 2% " AGA aO ee ie  - : SopAcs see 16,476 
Rivers-Inlet; 2.3 ...7 .: " ZU TOO) ig clay DOONS Swims Rae 20,968 
SAG eS Soe an eee | rae gee bon Ti 8 Mame ea ages 5) A Sn OB Soe 82,122 
Mall Bayes. oox & ....|Naas River.. 8,396 1,482 2,066 (oo 12,677 
Port Nelson. . <0... " 7,585 864 645 1,107 10,201 
John Wallace. ....... mW Nemans a dt: 8,481 737 62 : 9,847 
Motels, oc, ca.c- 24,462 3,083 3,340 1, S40) fica 32,725 
Lewe tnletx..0<.02-3 Northern Coast.. 7,683 Sf | seaenmemrig Oe) ime Wer de 8,056 
ENA ir ects goes " : 3,000 DSO! Gane eeu 48 3,687 
Kimsyuit.s 2 =... " 9,003 1,000 AU. Aaa iy cee 10,203 
Della Coola = <c.i 52. " ONG Ale: chow. HW 765.) ee ee 10,029 
Smiths’s Inlet....... " OD aerate Sts ee ee ee ae 7,942 
PLO LS Me Syree ae de as oN tats 36,282) 2,012 1,575 he | MA ponte 39,917 
Shea Mine Ce Se eens 998,939, 12,349! «19,864 —«-9,411| 269,849] 269,849 
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MARINE AND FISHERIES 
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RECAPITULATION 


A. 1907 


Or Yieid and Value of Fisheries in District No. 2, British Columbia, for Year 1905 


Kinds of Fish. | Quantity. Price. 
$ cts 
MaliiOns CAanUed .aiccc 67 - ye cwe ee prs eee .48 lb. cases 269,849 4 80 
DU MeAeC one escies Ss 4) setae ee, oe ee eee brls. 3,020 10 00 
y uedty-salted.... has. “eegecz = Ei, ea eor erence: 784,000 0 05 
SE Sante roe De ene epee " 193,000 0 10 
" Trg Xe] teri Ae en ere rR OP te” ete d 3) cae Chas alg thous " 180,000 0 10 
fOgeN Bo ss eee a See oe eee " 169,100 0 05 
Halibut 2 sot poets «Poe lh oye ee " 1,098,500 0 05 
Herring, fresh and salted’ 2. bic os ee " 146,000 0 05 
" smoked ... ... I ee Pa " 9,500 0 10 
Oulachon, fresh........ fico Vi 460,000 0 05 
1 Stele ck orate ee ee ne aace SE eee ag cena brls 2,200 10 00 
" smoked lb. 7,500 0 10 
Trout Pete eet” Pars cain Oa Cer oN any Corse pas tig Bes BSCS Sy CR OE AUCR Ss CLO GE " 16,000 0 10 
Nexcedsce oe. Se on aac oe a a eek aoe " 62,000 0 05 
Hi hiv sods ta el cies se ae» a at te Nes 1 eae skins 1,800 0 25 
Fish oil . eee oe ot, Pen a ig ee Moore galls 23,990 0.35 
Canned clams. . AS ese ant eat! aot Rei cases 400 4 80 
- Estimate of fishnot included in above. . Meg lite he Cpe Maer eee 


Value. 


me 


$ ots. 


1,295,274 00 
30,200 00 
39,200 00 
19,300 00 
18,000 00 

8,455 00 
54,925 00 
7,300 00 
950 00 
23,000 00 
22,000 00 
750 00 
1,600 00 
3,100 00 
450 00 
8,396 50 
1,920 00 
100,000 00 


1: 1,634, 820 50 


Fisnertes Capital invested in British Columbia, District No. 2, 1905. 


SS. SS ee SS ee —— 


Fisheries— 


Canneries, wharfs, &c 
VessOl8 i. %.c2-- 8 
Oats os ise iy 
Gill and seine nets (fathoms) ..........---- ++: se seer ees 
Trawls and lines 
SCOWS-7e-os so 


Mie pa Lea Gy sical isthe! fe wil m.6) Wm le moure 4) 


OS EACCOTICS ath so ielcce 2 ne ene ee ae i . S03 
Salteries .... .- 


Total capital ....... TRB reset dtc Bend cae 


+ 


Description of Property. 


Employees in fisheries— 
Fishermen and cannery workers..........-- .-- - RMR re er IRR eee 


Employed in vessels 


eS oe alee Marn te Peete baw. loten Cc Bike 701 na? ied Sine Mrs es sno page En mnie BEC as SS. Sele 


Pe. Me RIS ORL MIRO eg TC seme gi Cc BRIS MY 2 eR i gh 


Number. 


1,479 


‘Value. 


542,500 00 
84,802 00 
106,662 U0 
161,800 00 

1,500 00 
19,000 00 

9,000 00 
23, "000 00 


——_— 


948,354 00 
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. RECAPITULATION 

Or the Yield and Value of the Fisheries of District No. 3, British Columbia. 

Kinds of Fish. (Quantity. Price. Value. 
: $ cts. $ cts. 
spaioOr, CoMneC eee. eRe Loss. Cases 50,975 4 80 244,680 00 
" PVem CG. eee ebne we Lb 4,010,600 0 05 200,530 00 
" RiOMGir ner A Roe os Deke. oe ee " 133,000 0 10 13,300 00 
" ELDER OR Re ee " 607,860 0 10 60,786 00 
Pia en CARNE eee " 602,900 0 05 30,145 00 
esp rrie  tresuANGmalled we Ge " 4,249,500 0 05 212,475 00 
" PIR OWede er ere we Sc he ee " 164,150 0 10 16,415 00° 
I ae Baek oa WER SPS oe RPI a 2 " 211,800 0 05 10,590 00 
Trout BB oslo lisne Pew: RiKra EO Mrmic (Tele 's),c leh) (el sachdaus 6. 8 es nck gel ow " 302,500 0 10 30,250 00 
Eas So Bag Secrest ean " 368,500 0 06 22,110 00 
AIRS net Oe, eS eNO " 376,000 0 05 18,800 00 
SSNS dE Ta er ee el ee een ern . Skins. 3,884 0 75 2,913 00 
BV STIG Ss edge ee ee 8, Beer nash sa Galls. 90,000 0 35 31,500 00 
fo TEENS 2 te RON CO a ae i " 8,400 0 25 2,100 00 
ESS sy (Ah OR Se ie A Get ete ge an Sacks, 125 lb. 4,925 1 CO 4,925 00 
VPRO ES a. Solio Te. " 1,340 3 50 4,690 00 
Les Lar estes ig Qacclgaieg cea, e Doz 2,674 0 50 1,337 00 
Wile AMG TIME PUANO!. 80... or es a es. . Tons. 255 30 00 7,650 00 
SET CEES Oo: IP O18 0 a ee an IE SOROS oar SLITS 2,000 00 
mAetonios ange mitissels 2009)... Be ot ck be, eee SUR UM eae 2 Meee del so acs Pax: Ge 2,400 00 
Ete OL en HOt ancluded mi above.;...)... .......0..0 0... me ne 95,000 00 
HESS EOU" ha Sag, Sek RE ge le Wt ee _. skins. 13,798 24 00 331,152 00 
otal yee te eel on bee: SI oN oy i Pees Sasa Maiiet 3 Imei act eae eee 1,345,748 00 
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SraTEMENT of the Capital invested in District No. 3, British Columbia Fisheries, 


1905. 
Description of Property. Number Value. Totals. 
$ $ 

eurneries whats cuca creeks neu ht: Fas ohare eae an SP eed 96,000 
Reels oe ha mare ara es pe spate eee Pi ee gd eon enn ce 30 74,600 
Rte re bo ee SOE eee ee ee 314 19,118 
Gill and seine-nets, fathoms....... - + ++++:> oe See 25,783 24,548 
Dao be ATI ETE DSc oe Se etc py nce he can ee eee cae : 350,000 
NGOS ete ot. os BE i MT cere he ec gl ee tte Oh te LRT 6,325 
Whaling station, plant and wharfs ....... -.-+-seesrerere tte 1 70,000 
RSA ILCPIG Bae os wie cg <> ee eee 13 32,500 
ee a rf ris acco, bp samen ea hme hens rc ae 32 14,350 
Oi factories and barges. ...... ct cee shee ore a) FAR one 5 13,000 

SS 700,441 

Fur sealing— 

AWiaascls ol mip eae bere ieee tes ase atten geet gee pean 37 370,000 
Te OATS aN CHROPS Teck Gate gs! cap Gigi eeimee ama ae e re ee Oem wanes | ed ton Saag 5,800 
Guns and equipments... ....4--+-+++++> aS ApereeeS Care Meares 17,800 

—_——— 393,600 

Capital total........ Bei tie et ae ey an Faerie te sarah Wier Se che 1,094,041 

i 
Employees in Fisheries. Number. Totals. 

Fishermen and cannery employees.. ... ....- 2-21 teres rete cetes 1,525 
COREY ORSCIS co ee ee eens sy BE ape Tek enh ee a gine Saree 106 


Sailors and hunters in fur sealing— 
Whitemen 
Indians. . 


ORE RO se RT A ar SI OCR EC Id Car CACM CISC G AC EROS SOARS i AEP PaO Pha IS SAS 


SE NN e wie ne yalier one eile feltel cite lets: o's Lee wm ele mess leks XCar teh itty alice ie 10 aici aera 


hogar Giant ace Leen ee [oma Mile) oe une gee Lee eS yin where) CAs se S28) LOLS eee Sucre a 
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RECA PITULATION 
Or the Yield of Fisheries in all British Columbia, for the Year 1905. 
Kinds of Fish. Quantity. Price Value Total 

$ cts $ $ -cts. 

Salmon, canned. , 448 Th. cases)|. 1, 167;S22 5° aes, 6, 621,942 

" resl-or frozen...) . ..05- .<:2ccslees lb SFO CIOO mnogo ee 837,241 

" SAO tees eet Pe, 5 ees ee " 446,000 0 10 44,600 

" EV al GOUe. 4h cS a Sots Maas et ee u | 15,494,600 0 05 774,730 

" PAIEOUS oe et Legit 7 pos eR ee eee brls 5,220 10 00 52,200 
——— ——— | 8,330,713 00 
PAA OUG 55 acts bo ba 2 .lb.} 8,901,400 0 05 Ania an eee 445,070 00 

Herring, fresh and salted is). pons ae " 4,495,500 0 05 224,775 

" smoked. . " 183,650 0 10 18,365 
—_ —_—_ —_ 243,140 00 

Oulachons, fresh > 2.2 2:24. " 510,000 0 05 25,500 

" smoked i" * 9,500 0 10 950 

" Balted 7. tote eee tae ee ee eee brls 2,350 10 00 23,500 
———_ —_—_ 49,950 00 
LIND Set eee erate song SP PRT S f hd eee: dees Le lb. 391,800 Oya ets) berate er 19,590 00 
PEE OUG See, art See ct ce Oe a eee " 468,500 Oe Lees othe SR or on oe 46,850 00 
CRO h pe URN al ON ao a Re AIAN 9k F " GOS, COUT 5 ex tee Ok hy eek a Se oe 37,110 00 
Shad Seabed a, Gel ake Rue o ena GRAS PAGS tele wliwaly eke eT Mad crea ear oes "W 15,000 0 05 Ne 750 00 
EUr seals. see et ae ee, " 20,000 OS LONR A  Re ser, ses, 2,000 00 
BvltxcGs (eka bes 27mm tei ana canescens laren Mets " 538,000 OOD ata ot Sad, ere ee 26,900 00 
~ 1051 a ER ea SRR rey eR Ue Pain aa " 30,000 Oa OB te sate getey deca oak 1,500 00 

Clams, Re ed. 7 a coe Se amie Re cans 19,200. 0 10 1,920 

ha RS ape Crane ea nana ane 204 0 (125 Ib. sacks) 7,425 | 1 00 7,425 
| a 9,345 00 
AES ES: Cae a aes Wes SAGEM CRM: aig tad " " 2,054 3° BO des, See eee 7,190 00 
Mussels, crabs, shrimps and prawns. E ASG re or tar UNE ae pt beeen 5,737 00 
Estimate of fish not mentioned above ........ SEW Waa thas Kibrc a a een © he ae en 200,000 00 
Fish and whale oil. . ar Ue Be ee ae galls 184, S60 7s tt emia Umer 63,696 50 
" guano. Steiger axes pat ET tons ° 87 DU OO cue ae eee 26,160 00 
Far SHO PCRE TINS = sit cer re 2 ota Nee No. 13,798 24 00 331,152 00 
RSAC Tone 20. she yi’ See eee A a " DOGS 1... shen 5 alee aig Same a Bam 3,363 00 
SHOVELS ence gate chat a tee: LOU Sr eek mace SIS Ga hk Ttmes an Mere ak Tene Manes A 9,850,216 50 
y SRL On ee oak Peioeeg TOE) Semmes es oh 800 NS Nae Lae Da 5,219,106 90 
PRCRCRSON IS 2a kok ea pee ae aces ee ee Re en Peel) neal ae 4,631,109 60 
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Or the Capital invested in the Fisheries of the whole of British Columbia. 


Articles. 


Number. 


Total. 


$ $ 
Pepe Cosel er eee ee teks ins wis X m6 bso Sos dnl Noam eh 88 389, 492 
Be ete ie BNC dear NO eee ee 4,793 305,780 
(gt taona) mine BEINGS i atlis ete ae Ys ce a cole ye ea os iow dy voce el 806,643 524,598 
NES glans 0 STOR age (eee, 2 Set a i re aan ers Pen ere 12,825 
Hime eramelaG tap Mts amare oe ohh ac. ees ee oe tee Sen 38 370,000 |. 

—— 1,602,695 

Comelicitor salmon wiArig.eNG. Fol... psig. canst) eve dbeccs ees 71 BD eats ie 790,000 
Daltermese es: «0. eoside wes «+ : 23 61,500 
eA CO Gianni ee ok oka cece e ve kaa ceme cues 3 120,000 
CL SERS Sie ie oS. Oc UE SR ee re | 6 57,000 

| — -—_—_ 238,500 

Whaling stations...... ....... Wak oe Rage 70,000 

PIM MACS GON aie hmm AC echets Ghig 2 oh pets ote. levee eea> «Ee | 7 ae ne 63,350 

Patan wee ee tee Ree a Pee: ae ACs © ek Sierra 2,764,545 

Fur Sealing Fleet. 

Wessels ee’ Liege? 1a ele pd A RR oe a iia 370,000 
oR CREST ESSE oe ok oe eer ke fc ee ie ah 2% 5, 800 
Equipment....... 17,800 

——— 393,600 

{SE soa da te Aes 8 52 Oe a a tO a, Sa a eas: oe, oe eee ae 
| 3,158,145 
EMPLOYEES IN FISHING INDUSTRY. 
i ae Number. . Total. 

Fishermen and cannery hands............ .. SON tists Gr Soe res 17,251 
" OER ST A te ed a te eee tam ae OLbe Slo? ol, 451 


Seal hunters— 
W hitemen 
Indians 


rm ee ediawe: 70 Sas. ules Lie, eo sedis, loge) he eo 0) @) piel 16) (eel eee = Uple' er el fe: (6) 8) Py rac ten ah ie oe) 


Total . 
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APPENDIX No. 3. 


“ALBERTA. 


ANNUAL REPORT ON THE FISHERIES OF ALBERTA. 


Epmonton, March 17, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—I have the honour to submit the usual report and statistics of the Hisheries 
of this district for 1905. 

As stated in my preliminary report for the year, the season opened badly for 
fishermen, the weather being very mild, a good many fish were spoiled for sale to out- 
side markets, but as a rule, the fishermen did not try to fish until conditions were 
favourable. 

Competition for whitefish for shipment, principally for the American market, was 
very keen, and fishermen realized good prices for their catch, as high as eleven cents 
apiece being paid at Pigeon lake. Some of the Indian fishermen who had good stations 
made ten dollars a day. JI am sorry to state, however, that the money received did not 
seem to benefit them much, as Overseer L. Ingraham Wood, of Pigeon Lake, reports to 
me, that at close of fishing season he visited all camps, and could see no evidence that 
the occupants had been recipients of large wages nearly all winter. 

Starting from Edmonton in October, I drove to Red Deer, thence via Lacombe to 
Buffalo lake, and then across to Battle river and Dried Meat lake, from there to 
Wetaskiwin and Pigeon lake, thence back to Edmonton. 

I was astounded at the settlement of all the country I passed through, good farm 
houses and farms well fenced, and the stacks of grain, gave ample evidence of the 
fertility of the land, and the prosperity of the settlers. I found on this trip many of the 
large creeks and small rivers, such as Battle river, Pigeon Lake creek, Stony creek 
and Meeting creek, either very low or altogether dry, I did not see any signs, however, 
of any fish being stranded in the creeks, all seemed to have found refuge in the lakes 
where most of the creeks have their sources. 

The number of lakes and creeks in this part of the district, all full of running fish 
in spring, make it a difficult matter to protect them as strictlyjand etticiently as I 
would wish. The guardians have done all possible, by breaking up traps and dams, and 
by clearing creeks of brush and other accumulations to allow the fish to ascend the 
creeks to spawn. Their work has been of service, as coarse fish are plentiful all over this 
section of country. The fishing at Buffalo lake was very good, and lasted all winter, ° 
which is unusual. ‘This fishing is all done with hook and line. The black bass put in 
Buffalo lake are supposed to be thriving, it must be some time before they will be 
numerous, and make a showing in a lake as large as Buffalo lake. 

Leaving Edmonton again in end of October, I visited Lake Ste. Annes, and White 
Whale lake. TI found it to be the universal opinion of old residents of Ste. Annes that 
this lake was now as well stocked as ever with whitefish. 

It is to be regretted that as yet no one has been able to make a success of winter 
fishing in this lake, Guardian Beaupré tried at many places in the iake this past winter 
but met with very little success. 

White Whale lake is becoming a very important fishing place. Fish are caught all 
winter and are improving in quality every year. ; 
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The Canadian Northern Railway will have their road in operation to White Whale 
lake this fall, this will open a market for the fish of White Whale lake summer and 
winter, and for Lake Ste. Annes in summer, and care will have to be taken that they 
are not overfished. 

None of the whitefish lakes in this district could stand the fishing they get for 
three months in winter if it were continued all through the year. 

Little Devil’s lake will have to be cleared of the pike in it before it will again be 
a whitefish lake. These fish simply swarm in this lake and are increasing every year, 
I think it would be well to consider the wisdom of protecting pike in waters frequented 
by whitefish. Net fishing for pike for market is not carried on by any one. I am 
afraid that if something is not done to weed them out, they will at last exterminate 
the whitefish. As it is they certainly destroy large numbers of young whitefish every 
year. Pigeon lake suffers to a great extent from their ravages. 

On return from Ste. Annes I visited lakes Pakan, Saddle, Floating Stone, White- 
fish and Lac la Biche. 

The fish in Whitefish lake are increasing owing to less fishing being done, many 
of the Indians having moved onto the reserve at Saddle lake. Only about a quarter of 
this lake is in the Indian reserve. So it is quite easy for the department to establish 
a close season in this lake, all the best bass are outside of the reserve line. I found out 
at Floating Stone lake that last season, 1904, a half-breed fad in a very few nights in 
spawning seuson killed 900 fish. This shows this lake is not altogether fished out. 
‘The close season was rigidly enforced last fall, and I hope before long to report this 
lake as again well stocked with fish. The fish in this lake are of unusually large size, 
and generally very fat. The country about the lake is being settled up quickly, so the 
preservation of fish in it is of importance. 

At Lacla Biche I found that cold weather had prevented any great catch of fish 
being made in close season. The iake freezing and breaking up constantly made it im- 
possible to set nets. 

During the winter some fishermen from Lake Winnipeg made a thorough trial of 
winter fishing in this lake but could not locate the fish, where they go to is a mystery. 
The lake swarms with fish in summer time. 

A lake ‘Finchwood lake,’ northeast of Lac la Biche some 30 miles, was found to 
afford good winter fishing, and doubtless many others will also be found to do likewise. 
A railroad passing close to Lac la Biche, and a charter has been granted for one, will 
open up a great fishing country. ‘The fish in all lakes in this section are very large 
and fine. 

Opposite Pakan, 12 miles south, is Whitford lake which is drained by the Egg 
creek. For some years past there have been very few fish in this lake, now as a result 
of keeping the creek clear of traps, and protection during close season, the lake is well 
stocked with pike, which furnish a welcome change of diet to the settlers near it. 

Beaver, Hasting, and other small lakes and creeks in the Beaver hills are all 
full of coarse fish and are well looked after by Guardian McKenzie. 

Cooking Lake, 20 miles S.E. of Edmonton, and Gull lake 8 miles west of La. 
combe, are both summer resorts for Hdmonton people and others ; cottages have been 
built, gasoline launches put on, and lots at both lakes command good prices. There 
is a constant demand from the frequenters of these lakes, who represent the chief citi- 
zens of Edmonton, Strathcona and Lacombe, to get some sporting fish like black bass. 
put in these lakes, and I might state in this connection that from all over Alberta, 
north and south of the Red Dcer river, [ am constantly receiving letters asking to have 
lakes and rivers stocked with fish. These demands can only be met I think by the 
establishment of a hatchery in Alberta. Edmonton as the destributing point of three 
lines of railway, and the number of lakes in close proximity suitable for stocking, 
would seem to me as offering the most suitable site. By Edmonton I mean anywhere 
in the Edmonton district where suitable water could be had. 

The regulations have been fairiy well observed throughout the district. The 
damming of creeks, the making fish traps, and the use of small meshed nets and spears 
are the most common offences, The guardians have confiscated quite a number of the 
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two latter, and destroyed a large number of small damsand traps. It is almost impos- 
sible to secure convictions, as the offenders are chiefly foreigners who plead ignorance of 
our laws and Janguage. I think the evil is abating but it would greatly assist me if 
fishery notices, printed in German, Russian and Galician, as well as in English, were 
issued by the department. If I might make a suggestion, it would be to have a small 
card printed with the close season stated and same information as contained on present 
fishery notices, and have these in the different languages I have mentioned, and ask 
the Dominion land agents throughout the district to give every homesteader a copy, 
then there could be no pleading of ignorance of the law. This plan J feel certain would 
greatly assist in the protection of our fisheries, and would also be appreciated by the 
majority of the settlers, who are, I think, willing to obey the regulations once they 
know them. : 

It is difficult for me, who have lived nearly all my life in the district under my 
charge, and who yearly take trips covering a large part of it, to refrain from enlarging 
on the great change that is taking place in the country and the rapidity with which it 
is being settled. This much I can say, that wherever I have been; I have found the 
settlers contented and pleased with their location, and as a rule enthusiastic over the soil 
and climate. 

I mention this matter of settlement in order that you may realize the necessity for 
stricter and more protection, in order to maintain the fisheries of the district at their 
present standard. The greatest drain will be on the whitefish lakes ; high prices for . 
fish for export will cause them to be fished to their utmost. Give the fish a chance to 
spawn, and limit the fishing privileges in the lakes, and I think there is no reason 
to fear that the waters in the district will not hold their own. 


IT have the honour to remain, sir, 


Your obedient servant, 


HARRISON 8. YOUNG, 


Inspector of Fisheries. 
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APPENDIX No- 4. 


SASKATCHEWAN. 


REPORT ON THE FISHERIES OF SASKATCHEWAN BY INSPECTOR 
E. W. MILLER, FOR THE YEAR 1905. 


Qu’ APPELLE, Sask., April 1, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. | 


Str,—I have the honour to submit the following report on the fisheries of Saskatch- 
ewan district No. 1, together with statistical return showing yield of fish, value, &c. 

The past year has presented no exceptional features and normal conditions prevailed 
throughout the district. While no large increase has taken place in fishing by net and 
the number of regular fishermen remains fairly constant ; many of the smaller lakes and 
creeks in the southern portion of Saskatchewan, which were formerly rarely visited by 
any one, are now much resorted to by angling parties and in the aggregate a great 
catch of fish is so made. Settlers from foreign lands are specially active in availing 
themselves of any opportunities to so pleasantly and cheaply vary their diet, and 
throughout the summer and the earlier part of the winter a good fishing station is. 
generally occupied. 

Owing to the enforcement of the close season and the non-issue of netting licenses 
for small lakes and creeks which might otherwise be soon cleared out, the supply of 
fish remains practically constant and with the continuance of preventive measures 
against destructive methods of fishing, there is no reason to fear any depletion of our 
waters. In some instances parties feel aggrieved that they are unable to obtain net 
licenses for small lakes and creeks, but in this matter the interests of the public at: 
large have to be considered before profic to individuals. 7 

In the large lakes of the Saskatchewan River country where fishing for export is 
carried on, the results were mostly very satisfactory. In the Prince Albert district, 
however, while there was no lack of fish, the same ditliculty that has occurred in previous 
years, prevented a satisfactory output. Under the domestic license system, it appears 
impossible in this district to secure such a regular prosecution of the industry by the 
local fishermen as will ensure the successful handling of an export trade. For a 
profitable business it is necessary that the parties providing outfits, arranging for the 
teaming of the fish from the lakes, &c., shall be able to rely upon a steady pursuit of 
the fishery by the men at the lakes during the season. On.account of the difficulties of 
transport, the fishing is confined to the winter season, and the men taking it up do so 
but temporarily, with the result that the catch is very fluctuating and so uncertain as 
to deter buyers entering the market. Further north a full supply of fish is reported in 
all the lakes. Efforts are being made to form a local company to fish these waters. 
which can certainly yield immensely more than sufficient for the local needs, which at 
present is all that is asked from them. 

At Cumberland, the sturgeon fishery was again successfully prosecuted, the catch 
being made principally with the gill-nets of the local fishermen. The fish were bought 
by the Northwest Fish Company who also operated three pound-nets but without any 
large measure of success. The winter fishery was purely for home consumption, to 
supplement the supplies derived by the Indian and half-breed residents from hunting. 
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At Moose lake where the catch of the preceding winter had been phenomenally 
good, little was done in the summer, but all the netting allowed was worked this 
winter. The catch was larger in the aggregate though individual fishermen have not 
succeeded so well. The whitefish which form the great bulk of the catch here were 
again exported by way of Mafeking on the Canadian Northern Railway, to which point 
a team haul over the ice of from 100 to 120 miles was necessary. More applications 
for licenses on this lake were received than could be granted for it, and there was some 
friction accordingly, one man, a non-resident, being fined by the overseer for persisting 
in fishing without a license. The men with their supplies who intend to fish here in 
the winter have to be taken in by boat in the open water season. This fall in conse- 
quence of the very early and unexpectedly severe frost in October, much difficulty was 
experienced in getting on the grounds and many of the men were late in beginning 
work. While heavier catches are made on the newer and farther locations, there is a 
set-off in the additional cost of haulage to rail head and, roughly speaking, it may be 
stated that freight to Mafeking costs nearly half the value of the fish delivered at that 
point. 

Cedar lake has been fished for the market both summer and winter, with very 
good results. In the summer fish are taken out by High Portage and over Lake Win- 
nepegosis: in winter by the Mafeking route. The summer catch of fish in the Cumber- 
land lakes is also brought out by the Saskatchewan River and Cedar Lake route. Pound- 
nets were operated here by the Northwest Fish Company with much better results 
than at Cumberland. . 

In all these northern lakes, where an export fishery is conducted the rights and 
interests of the resident population have been carefully watched, and the amount of 
fishing allowed in any one lake regulated to its capacity as far as possible. A railway 
to reach the Saskatchewan river at The Pas is now under construction, and its comple- 
tion will give a considerable impetus to the fishing industry in the numerous lakes north 
of that point, all of which are reported as' well stocked with splendid fish. 

In the Nelson river district, the results of the work in the preceding year had 
proved that fish could not be transported that distance in the winter season remunera- 
tively. Fishing in the winter of 1904-5 was, therefore, wholly confined to the food 
supply of the residents. Active operations were carried on by the Nelson River Packing 
Company through the summer with satisfactory results, in Playgreen Lake and the lower 
expansions of the Nelson river. Pound-nets were experimented with such poor 
success that their use was abandoned. The catches in gill-nets. proved, however, that 
there was no diminution in the supply of fish, both sturgeon and whitefish being 
plentiful. 

It is to be regretted that a suspension of the winter industry was found necessary 
as it afforded a profitable occupation to many of the Indians of that district. 

In the Qu’Appelle lakes, the comparative scarcity of tullibee, owing to the great 
mortality among them reported last year, still continued. The supply of pike, pickerel 
and mullet remains extremely abundant and many fine fish of the first species were 
captured exceeding twenty pounds weight. Whitefish appear to be increasing slowly 
though the catch of them remains very small in comparison to that of early years. The 
amount of angling done in these lakes is very large and probably more fish are taken by 
hook and line than in nets. These lakes have more than lost the water gained last 
year and are now extremely low owing to the sweeping out of the river channel by the 
flood of 1904. The repair of the Katepwe dam is very necessary to prevent a recurrence 
of the bad conditions existing here before its construction. At Crooked and Round 
lakes lower down the Qu’Appelle valley, conditions are very similar, the increased 
number of anglers being very marked, anda few more net licenses were also issued. 

At Long lake, where the whole surrounding district has been now well taken up, 
there was a large increase in the number of net licenses. In nearly all cases, however, 
these were taken out by settlers for the purpose of supplying their own needs and only 
a very few men fish for the purpose of sup;lying the general market. In consequence 
of the rise of water this lake is now in capital condition and appears well able to meet 
the demand on its fish resources. The whitefish here are of remarkably fine size, aver- 
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aging fully five pounds. A dam has been built on the Qu’Appelle river near the outlet 
from the lake, which will, it is expected, keep the lake at nearly its present level. Before 
the high water of 1904, its waters had fallen very low and the effect was beginning to 
be apparent in the falling off of the fishery, the absence of the younger and smaller fish 
being very noticeable in all catches. 

In the trout districts of Southern Alberta the alteration of the close season has 
given general satisfaction. The rapid increase of population has necessarily led to a 
larger amount of fishing being done and in particular districts it is to be feared that 
some of the streams are being overfished, but it is difficult to see how a limitation can 
be placed on angling other than by shortening the season. There were rumours as to 
the use of dynamite, but no case could be authenticated. 

In the Battleford district an increased amount of fishing was done at Turtle, 
Jackfish and Cold Jakes, and the rush of settlers to this district will assuredly lead 
to the fishing here being carried on in a more systematic manner than hitherto. There 
is a splendid supply of fish in these lakes and a much larger catch will cause no detriment. 

On the whole it is evident that the observance of the close seasons has been suc- 
cessful in preventing any undue depletion of our waters so far, and while f#shing is con- 
fined to the authorized methods and times, there is reason to believe that the yield in 
these waters would be much larger than hitherto. 


I am, sir, 


Your obedient servant, 


E. W. MILLER, 


Inspector of Fisherves. 
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APPENDIX No. 5. 


MANITOBA. 


REPORT ON THE FISHERIES OF MANITOBA FOR THE YEAR 1905, BY 
INSPECTOR WM. 8S. YOUNG. 


SeLxirk, Man., March 15, 1906. 


To the: Dominion Commissioner of Fisheries, 
‘Ottawa. 


Sir,—I have the honour to submit herewith my annual report on the yield of 
the fisheries for the province of Manitoba and the unorganized territory called Keewatin 
for the year 1905, including statistics showing the number of men employed, the number 
of boats, nets, &c., their value and the varieties and quantities of fish caught. 

The subdivisions of my district are the same as made in my last report and are as 
follows: Lake Winnipeg and its tributaries comprising the principal waterways, as the 
Nelson river, Playgreen lake at the north, Winnipeg river and its expansions flowing 
from the east, and Lake St. Martin rather to the northeast of Lake Manitoba, Lakes 
Rock, Pelican, Swan and Louise and a district formed of small lakes to the south and 
west ot the province, the principal ones of which are Oak lake, Clearwater lake, near 
Riding Mountains ; Whitewater and Lake Killarney, near Dalarsiuor : Fish lake on the 
boundary line between Manitoba and Dakota. 

The value of the yield of fish in my district for 1905 is $1,503,615, which 
is an increase over the year of 1904, of $37,625, although there is a large fall- 
ing off in the catch of whitefish, 1,395,000 pounds, below the year 1904, a less vigorous 
prosecution of the fisheries during the year is one cause for the falling off in the catch, 
and in the second place, one of the large companies’ license was cancelled, which put 
20,000 yards of gili-net out of business for a part of the commercial season ; and then in 
the third place, very few whitefish were caught during the winter season owing to the 
unfavourable weather. 

While there was a considerable decrease in the catch of whitefish taken from the 
waters of Lake Winnipeg, there was also a decrease in the output from both Lakes 
Winnipegosis and Manitoba; the latter being closed in the summer season accounts for 
the decrease in the catch in that lake. | 

While there is a decrease in the catch of whitefish, pickerel, catfish and nixed and 
coarse fish, increases are noted in the catch of pike, perch, tullibee, sturgeon and fish 
used for home consumption. 


Lake Winnipeg and tts tributaries. 


An examination of the statistics herewith inclosed will show a decrease in the 
quantity of whitefish caught of 1,000,000 pounds, and also a decrease in the catch of 
catfish of 50,000 pounds, increases are noted in the catch of pickerel of 250,000 pounds, 
pike of 25,000 pounds, and sturgeon (caviare) of 1,000 pounds, about an average 
catch of sturgeon, perch, tullibee, goldeyes, mixed and coarse fish, or fish used for home 
consumption noted. The total catch of fish for the year 1905 for Lake Winnipeg and its 
tributaries was 21,575,000 pounds and 36,000 pounds caviare, or the equivalent value 
of, $1,112,625, which is an increase in value of $63,625, over the preceding year. - 
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Lakes Winnipegosis, Waterhen and Dauphin, 


In this district a decrease in the catch of whitefish of 200,000 pounds, pickerel, 
400,000 pounds, pike, 200,000 pounds, tullibee, 4,000 pounds, goldeyes, 2,000 pounds, 
is noted, mixed and coarse fish remain the same; the total yield for this district is 
4,822,000 pounds, or a total value of $225,770. 


Lakes—Mamnitoba Shoal and St. Martin. 


On the 13th day of March, 1905, an order in council was passed closing all the 
waters in this district to summer fishing, which dates from the first day of April to the 
thirtieth day of November in each year, both days inclusive. The action of the depart- 
ment in the closing of these waters was a popular one and I am sure will be a lasting 
benefit to the waters of this district. A number opposed the closing of the waters to 
summer fishing, but now, after the matter is settled, everybody seems to be well satis. 
fied with the action of the department. 

During the winter season of 1905 and 1906, those engaged in fishing through the ice 
report a profitable season. The largest yield in the history of the fisheries for this 
district is reported during the past winter season, which would go to show that the 
closing of the lake to summer fishing had a ebeneficial effect. The catch of whitefish 
shows a decrease of 200,000 pounds, pickerel of 200,000 pounds, pike or jackfish of 
300,000 pounds, mixed and coarse fish of 500,000 pounds. Increases are noted in the 
catch of perch of 4,000 pounds, tullibee of 10,000 pounds, goldeyes of 2,000 pounds. 
The total catch in these waters is 3,682,000 pounds, or a total value of $162,870. 

The fish caught in the two latter districts, comprising the Pembina river and 
small lakes in the south of the province, are all used in the locality in which they are 
caught, so do not form any part of our export trade. 

Summing up and for the purpose of comparison, we give the following :— 


Year. Lbs. . Value. 

Oe asess pe ilnlats tae SOAR OO OB) ik J ek oes . $1,465,990 

DUO UAI Sis seaphee et ve "ea COIS OOOO, 8s hee ok a a Saas: 1,503,615 
Decrease... .. 2,824,000 Increase..... Ps oi o2a 


While the decrease in the catch was very considerable, there was a decided improve- 
ment in the prices which helped to account for the larger amount realized for the season’s 
operations. 


SYNOPSES OF FISHERY OFFICERS’ REPORTS. 


Overseer A. J. McPherson makes the following report on the fisheries of Lakes 
Manitoba, Winnipegosis, Dauphin and adjacent waters, for the year ending December 
or, 1905. 

The fishing on Lake Manitoba last season has been successful, notwithstanding its 
being closed for summer fishing. The catch has been well up to the average and the 
fish in good condition. Lake Winnipegosis fishing has been falling off somewhat, and 
the fish were very small in the north end of the lake. Over one-half of the whitefish 
caught during the latter part of the season only graded No. 2 and weighed less than 
two pounds per fish ; this is accounted for by the fishermen constantly reducing the size 
of the mesh of their nets. In the south end of Waterhen lake, the fish were up to 
size and catches were very good. Close season has been fairly well observed by the 
fishermen, only ten men were fined for fishing out of season, but I have had considerable 
trouble with foreigners putting dams and fish traps on the small streams in the spring 
during the spawning season for pike and pickerel. Some of these contrivances are very 
ingeniously made and will catch fish while on their way up stream, and by reversing 
them will catch more when coming down stream after spawning. 

Guardian James Matheson, of Moose Horn bay, reports on the northern end of Lake 
Manitoba, Fairford river, and Lake St. Martin, in which there was an increase in the 
catch of all kinds of fish throughout the year, the prices received were on the whole 
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very satisfactory, the year 1905 was by far the most prosperous year in the history of the 
fisheries for this district. 

Guardian Skuli Sigfusson, of Maryhill P.O., Lake Manitoba, reports on the south 
end of Lake Manitoba and Shoal lake, the fishing in this district during the winter 
season was very satisfactory, large catches were made and good prices were received, thus 
making it a most successful season. The close seasons were well observed. 

Guardian Wm. Hughes, Selkirk, Man., reports on the southern end of Lake Win- 
nipeg and the Red river, at certain places he finds a decrease in the catch of fish, 
especially pickerel, at others about an average catch, the cause of the decrease was on 
account of the ice taking earlier than usual, and some fishermen lost most of their nets, 
and did not get started fishing again till late but all through the catch was about an 
average one, the catfish at mouth of rivers last summer were scarcer the water being 
very low and the fish did not come in as usual, the catch of pike and goldeyes was 
good, no abuses came to my notice, and the close seasons were observed throughout the 

ear. 

i Guardian Joseph Polson, Winnipeg, reporting on the waters of the Red river in 
the vicinity of the city of Winnipeg, says that during the year 1905, twenty seine uet 
licenses were issued also two domestic licenses for the waters of his district. The sea- 
son was very favourable and the fishermgn reaped a good harvest, and the catch was 
more than double that of the previous year. There was very little trouble among the 
fishermen this year; each man keeping his own ground, except one, and his case was 
speedily settled. He is not aware of any illegal fishing being carried on, as the men 
are now fully notified that they are being watched during the close season. 

Guardian J. Magnusson, Nes, Man., reports that whitefish are getting scarcer 
every year and that the catch of pickerel last fall was less than in 1904, but that 
may be attributed to stormy and unsettled weather rather than to scarcity of fish, the 
close seasons have been fairly well observed, no fines have been imposed or confiscations 
made of fish or fishing apparatus in this district which comprises the Gimli district and 
Big Island on Lake Winnipeg, during the year. 

Guardian T. B. Perry, Deloraine, Man., reports: Ihave made several official trips to 
the fish-producing lakes in my district during 1905 and have nothing of special interest 
to report regarding same. The fishing in my district is almost entirely carried on in 
Long lake and Lake Mitigastin ; the greater part of the latter lake lies in the United 
States. The fishing is entirely carried on by settlers living near the lake, and the fish 
caught are pike and pickerel. 

Guardian James Gray, Cartwright, Man., reports on the waters of Rock, Pelican, - 
Swan and Louise lakes. Hesays: You are aware that no licenses were issued for the 
waters in this district. There appears to be an abundance of fish in above lakes, in 
fact trolling was a much used pastime as the fish were very plentiful during the year. 
I had occasion to remove many traps, principally across the rivers’; these traps were 
solidly built with wire netting attached and at end of dam were traps. A canoe is 
badly needed in this work, as when driving you are away from rivers or lakes and 
obstructions are not seen. The Canadian Pacific Railway Company have constructed a 
fish ladder at Homefield, across the Long river which was badly needed. 

As no complaints came from Oak lake, I had no cause to visit that vicinity during 
1905. It is my intention to go from Rock lake down the Pembina river to the 
boundary line as I am informed there are dams made with poplar poles driven down 
through the ice in winter so as to be in position when the ice goes out. 

In conclusion, I would just say that another report which I am preparing will 
contain some recommendations along the line of a more stringent code of regulations 
for the waters of Lake Winnipeg. 


I have the honour to be, sir, 
Your obedient servant, 


WS “YOUNG, 
Inspector of Fisheries. 
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Or the Yield and Value of the Fisheries for the season of 1905, in the Provinces of 


Manitoba, Saskatchewan and Alberta. 


Kinds of Fish. Quantity. pea Value, 

‘ $ cts $ 
ETI RN el eal tate ert erg Ada Pe ve Mo Ca, Dipset DOL OO0M Ki ule. 754,140 
PETOUETS. Es RA Cite er ek Pac ena NaS Rs is te pat eh a " BOS OOO WARE eek Bee 6,300 
URICE TES AN ACRIE CAL J ystems (a Wei Ce Sn NA Aa NS " Fis 70, Oe eae one 437,075 
dre ie, aaa Rick, Seat ee ke | Ae Lee eg @ Peele Oe " 42090 O00 Foe ee ne as 2 159, 920 
RESTA 8 gan een ERR GR aig 2 8s sopra Bee " LOA OOW fre. tao ce, Ys 5,240 
Pe Ee CONS FU eenny trie SRM. bok he cba ey " FOL OOOH Bre ee ae 93,100 
" COVINA CNIS A SSAA. Se lon ahedd, acl guess " 40,700 sHevenre Pelzcuiae Braw'sig 40,700 
Ab UNO zor wens eae. Dobe. sera heos SCE VO ee ee 2, LOS 000d le narod te 75,690 
SOS tne, See ee tae Ue mee ee ok, " DOO LOUOI ER ens Reich), 40,000 
COLOCVCE Was es SU Cee ake A ee " ET QOUT Se were te 10,885 
Coarse and mixed fish... .. Le Sete ae Se Ge Peele) «3 teat " 8, 346,000). mene oases 188,520 
Total, 1905: 544, SMPs rah Mei: NIN USS PL Ris | Lape Rented A At Seah ye 8 1,811,570 
Total, 1904). cidveumas <. ae sn tae yh Ue aes ae Bete Layer e L716;977 
PNOTCASe 2a ce NES. Se eee ee 94,593 

RECAPITULATION 


Or the Capital invested in the Fisheries of the three Inland Western Provinces, 1905 


Articles. 4 Number. Value. 


$ 

ishing tue: 2746 tones: «4808 3 Maer aerate a, 457 men 94, 286,390 

now Alte LON arg = ey AS ein Re ee Mates 400 (Oat 2,409; ‘ 35,105 
VEG Ss oe eae ee Pd RP OE OE ae ee oe .fathoms 981,380 156,095! 
Beties Melb ne Ba. yo Fe cee ae, ele ohe sy hag ey i " 700 600 
PRM NOC, We ae ke, hag Soule Rath ee Oe Om. hoes 35 8,400 
RA Picl eee tee Ate) ys Chee easy ee eR rete, cried Loli A 720 720| 
Pirecvers ane tee hoUuseg aoe ye tre Pane ee ny ck ee 174 158,000 
Fishing piers and wharfs ............... .- ubbiresoian SP Tale ihe oh ae ae 59 16,710 


321, 195 


165,815 


174,710 


662,020 
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ONTARIO. 


GENERAL REMARKS—FISHING SEASON OF 1905.* 


The season has on the whole been a fairly profitable one for the fishermen, though 
the lakes were this year again visited by frequent and violent wind storms, which 
caused many suspensions of operations. Notwithstanding this, however, and that 
apparently fewer fish were caught than in 1904, prices were better, and from the fisher- 
men’s standpoint the outcome was nearly as good. 

The total number of persons engaged in the industry in J905, as reported by the 
overseers, was 3,247, as follows: 

Lake of the Woods and Rainy River district, 140; Lake Superior, 184; Lake 
Huron and north channel, 359; Georgian bay, 315; Lake Huron (proper), 326; Lake 
St. Clair and Detroit river, 216; Thames river, 76; Lake Erie, 803; Lake Ontario, 
516; Nipissing district, 44 ; inland waters, 276 ; 122 Jess than were employed in 1904. 

The amount of capital invested was $1,129,467, divided over the lakes as follows : 

Lake of the Woods and Rainy River district, $47,175; Lake Superior, $86,775 ; 
Lake Huron and north channel, $153,460; Georgian bay, $295,628; Lake Huron 
(proper), $103,762; Lake St. Clair and Detroit river, $30,419 ; ‘Thames river, $955 ; 
Lake Erie, $326,279; Lake Ontario, $64,294; Nipissing district, $24,000; inland 
waters, $1,673. 

There were in use 122 tugs valued at $323,675, and 1,464 sail and other boats 
valued at $299,498. ? | 

There were licensed 530 pound-nets ; 506 hoop-nets ; 27 fyke-nets ; 121 seines ; 
130 dip-nets ; 3 machines ; 139 spears ; 13,000 hooks, and 3,910,528 yards of gill-nets, 
of a total value of $1,130,800. (tie 

The total product of the fisheries amounted to $22,572,300 pounds, the estimated 
value of which is $1,708,963. 

The principal species taken, and the quantity and value (including salted) were : 

Whitefish, 2,895;820 pounds, $289,542 ; trout, 6,170,850 pounds, $617.085 ; her- 
ring, 5,232,200 pounds, $261,610; pickerel (doré), 3,236,940 pounds, $323,694 ; pike 
(including blue pickerel), 1,479,900 pounds, $59,196 ; sturgeon, 401,350 pounds, $32,108 ; 
caviare, 17,100 pounds, $11,970; bladders, 290 pounds, $232; eels, 20,150 pounds, 
$1,209 ; perch, 800,200 pounds, $24,006 ; catfish, 370,450 pounds, $29,636 ; coarse fish, 
1,939,600 pounds, $58,188 ; tullibee, 7,450 pounds, $447. 

The total catch shows a decrease of 1,437,670 pounds, and a decrease in value o 
$84,561, as compared with that of 1904. | 

The waters showing a decrease are: Lake Huron, north channel, 1,749,692 lbs.— 
there being a falling off in the quantity of every kind of fish taken ; the Georgian bay, 
474,433 lbs.; Lake and River St. Clair and Thames river, 102,260 lbs.; Lake Ontario, 
171,159 Ibs.; and Nipissing district, 26,000 lbs. Those showing an increase are: The — 
Lake of the Woods, 262,098 lbs.; Lake Superior, 149,348 lbs.; Lake Huron (proper), 
65,050 lbs.; and Lake Erie, 595,795 lbs., the catch of herring and yellow pickerel in 
Lake Erie showing an increase of 370,800 and 628,270 pounds respectively. 


* Nore.—These statements are taken from the Provincial reports. 
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The total yield in the Lake of the Woods and Rainy river district was 1,017,420 
pounds valued at $91,707 ; Lake Superior, 2,647,820 pounds, valued at $254,178 ; Lake 
Huron, N.C., 2,689,720 pounds, valued at $259,668 ; Georgian bay, 2,509,030 pounds, 
valued at $239,503 ; Lake Huron (proper) 2,045,430 pounds, valued at $173,211; Lake 
St. Clair and Detroit river, 740,190 pounds, valued at $33,313 ; Thames River, 182,590 
pounds, valued at $8,256 ; Lake Erie, 7,318,230 pounds, valued at $437,352 ; Lake 
Ontario, 2,796 360 pounds, valued at $163,584; Nipissing district, 368,800 pounds 
valued at $34,740 ; inland waters, 256,710 pounds, valued at $13,451. 


FrErtitizinc LAkrt Trout Eaas. 


In a former report the enormous loss of spawn of the lake trout by the taking of 
those fish at the spawning period was referred to, and it was recommended that steps 
be taken to prevent a portion at any rate of the serious waste. It was pointed out that the 
State of Wisconsin had enacted thatthe fishermen should during the spawning period 
take the eggs from the female trout while alive, and the milt from the male trout while 
alive, and after mixing them together in a pail or can immediately cast them into the 
water from whence such fish were taken ; and it was suggested that our fishermen 
might in their own interests readily adopt this means of assisting in maintaining the 
fish supply. The practice has been followed for some years in Wisconsin, and with, it is 
reported, very satisfactory results. Indeed, it was believed that the planting of eggs in 
this manner was of more benefit than the close season, and that as large a percentage of 
them would hatch as in the hatcheries. This is the opinion of one at least of the best 
fish culturists in the United States. The expense of placing a few experienced men 
upon the tugs of fishermen operating in Lake Superior, where the trout spawn nearly if 
not quite a month before the season closes, would not be great, and there is no reason — 
why a plan which has yielded such gratifying results in Wisconsin should not be 
equally successful here. The fisherman would no doubt be glad to afford every facility 
for carrying on the work. It is also the plan adopted by some of the States for securing 
ova for their hatcheries,— that is by sending men to accompany the tugs, and it has 
proved to be a much less costly and troublesome means than that of operating nets on 
their own behalf for the purpose. 


Tue Work oF CaptTurRING AND Destroyinc Coarse Fiso 1n Tue NEPIGON. 


The work of capturing and destroying coarse fish in the River Nepigon was again 
prosecuted ; 7,632 pike, 2,282 suckers, 228 pickerel (or doré), and 145 whitefish were 
destroyed and otherwise disposed of. The work was all done within a period of six 
weeks, which gives an idea of the extent to which these fish have multiplied in the 
Nepigon, and what a menace they are becoming to the trout of that famous river. 


THE CARP. 


The popular prejudice against the carp—a prejudice which has arisen because of 
its injury to other and finer species of fish, their spawn and young, and to the feeding 
grounds of the wild duck, increases as its destructiveness and depredations become more 
generally and widely known. 

It is in the waters of Lakes Erie and St. Clair that it has multiplied and grown 
most rapidly, and is to be found in greatest numbers in this province. But it is by no 
means confined to these lakes, for we find it in considerable numbers in the cold, deep 
waters of the Georgian bay, the north channel and Lake Huron, Lake Superior seem- 
ing not yet to have been invaded. 

As an example of the prolificness of the carp, it may be said that one weighing 4 
or 5 lbs. will contain on an average from 400,000 to 500,000 ova; one of 9 Lbs. 600,- 
000; and from one of 164 lbs. the amazing number of 2,059,750 eggs have been taken. 
A genius for mathematics has figured it out thus: If from the eggs of a carp weighing | 
4 or 5 lbs. two fish survive, from one million carp (half of them being females) the in- 
crease the first year would be one million fish ; for the first five years (on the compound 
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interest system) 64 million; for ten years 2,048,000,000 ; for fifteen years 18,384,- 
000,000. 

The carp is a marvel of longevity. The New International Encyclopedia (1902) 
states that it ‘may reach an age of 200 years ;’ and as for its vitality, Norris, in ‘The 
American Angler’s Book,’ new edition, (a work of 700 pages) in the chapter ‘General 
Remarks on Fish’ makes the almost incredible statement (page 48) that ‘it is an 
established fact that in draining carp ponds in Germany to cultivate the soil which had 
been flooded and made a fish pond of for the purpose of enriching it, the spawn of the 
carp left after drawing off the water does not lose its vitality though exposed tor two 
or three years to the heat of summer and frost of winter; and that when the field is 
again converted into a pond there is no necessity of restocking it with carp, but the ova 
remaining beneath the surface of the ground produces a stock of carp, thus keeping up 
an alternation of crops—fish and vegetables.’ 

The editor of ‘Forest and Stream’ in a recent article said: ‘In the great lakes it 
is in the very nature of the case a matter of international concern, and it is a concern 
which every year is becoming more serious, as the fish multiplies in its old haunts and 
finds its way into new waters. ; 4 : h ; 
The carp is here, and it is here to stay. To extirpate it from connecting water courses 
is something which may safely be counted as beyond the ingenuity of man.’ 

In Illinois there is a small lake into which the carp had found its way. The lake 
had once been famous for its game fish, and the work of ridding it of these ‘scavengers’ 
was begun, but after more than 40,000 pounds had been taken the effort was abandoned 

as hopeless . 

While therefore it would appear to be impossible to exterminate the carp 
from waters in which it has already become established, it ‘is not too late to 
protect therefrom the more or less isolated waters which have not yet become 
invaded by it. Our law prohibits the taking of fish in any manner from provincial 
waters for the purpose of stocking, artificial breeding, or for scientific purposes, without 
the authority of the department in writing ; so that unless carp are illegally deposited 
therein, these waters are safeguarded to that extent. And in this connection let a word 
of warning be sounded, and that is in regard to the erection of fishways, which are 
constantly being recommended and asked for in‘'dams throughout the province. In 
many cases these dams are now so many fortresses guarding our inland lakes from the 
enemy, while, if fishways were erected, facility would be afforded for the enemy to enter, 
and it would be but a short time before it would drive out and supplant all other fish. 
Much better would it be to discourage the fishways and stock the waters by the intro- 
duction of bass, trout or other game or desirable and suitable fish. 

It is uncertain when the carp was first introduced into American waters. From 
an authentic source we find that in the years 1831 and 1832 an interprising New 
Yorker brought ‘from France’ some six or seven dozen which he put into his ponds, 
and from these ponds he made frequent plantings into the Hudson river, where they 
are said to have ‘thrived wonderfully.’ The introduction by the United States Fish 
Commission was begun in 1877, The first lot brought over consisted of 345 fish, of 
which 227 were mirror, and 118 scale carp. These were pianted in ponds, and in 1879 
their progeny, amounting to some 12,265, were distributed to over 300 persons in 25 
states and territories. From 22 applicants for carp in 1877, these had increased to 
2,000 in 1880. In 1882 over 7,000 applications were received by the commission, of 
which 5,758 were granted, 143,696 fish being distributed, some of which ‘ were sent 
to Canada.’ In 1883, 260,000 were distributed in 1,478 counties, and to nearly 10,000 
applicants. The distribution was carried on until 1897, when it was discontinued. So 
that from these plantings the public waters of this continent during the short period 
of about 25 years are now literally overrun with this fish. In 1883 the fishermen of 
Lake Erie began to take them in their nets. They did not know what they were, and 
they were kept on exhibition in tubs as curiosities. 

When the question of the introduction of carp into the United States was being 
considered by the Fish Commission, Prof. Baird, the then commissioner, in his report 
for 1873-4 enumerated the good qualities of the carp which made it ‘ a desirable species 
for cultural purposes,’ as follows’: 
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1. Fecundity and adaptability to the process of artificial propagation. 

2. Living largely on a vegetable diet. 

3. Hardy in all stages of growth. 

4. Adaptability to conditions unfavourable to any equally palatable American fish, 
and to varied climates. 

5. Rapid growth. 

6. Harmlessness in its relation to other fishes. . 

7. Ability to populate waters to their greatest extent. 

8. Good edible qualities. 

Tt has certainly been demonstrated beyond peradventure that it is ‘hardy’ and 
‘rapid’ of growth, and has ‘ability to populate waters to their greatest extent ” but 
it is doubtful if any considerable number of persons could be found to testify as to its 
being ‘harmless in its relation to other fishes,’ and as to its ‘good edible qualities.’ 

It would be a waste of time to discuss the unwisdom of the introduction 
of the carp, but that a great mistake was made there surely can be no differ- 
ence of opinion. But ‘it is here to stay,’ and we must make the best of it. It has 
been shown that efforts for its extermination have been abortive. Some have suggested 
that the Government should offer a bounty to induce more people to fish for it. But 
the best bounty that can be offered is the increasing demand for it in the market. The 
demand that will make fishing for carp a profitable business will provide the necessary 
incentive for its capture, and there seems to be an increasing demand in all large 
American cities where there is a mixed population, and where the better kinds of fish, even 
for the wealthy, are becoming a luxury. In such cities it will fill a large and increas- 
ing want; but it will be some time before the people of Canada, who have been 
accustomed to our native fish, will cultivate a taste for the alien. The department 
should afford every facility for carrying on the work of capture that it is proper to 
afford, and authorize for that purpose the use of every implement, the operation of 
which will not be a detriment to or assist in the destruction of better species. When 
treating of the subject some years ago, we held the view that nothing short of concerted 
action on the part of the several jurisdictions surrounding the great lakes would have 
an appreciable effect towards permanently reducing its numbers. But this was before 
it had become to the same extent a mercantile product. The prices are increasing, and 
in the wholesale market of New York four or five cents a pound has been the average 
paid during the year, which would indicate a good profit to the fishermen. At certain 
periods of the year, however, prices are still higher, and by a small outlay provision may 
be made to retain the take until such time as can be more profitably disposed of. 
A simple and effective inclosure could be provided to accommodate almost any 
number of fish by selecting some sheltered spot or bay and running from the shore 
a picket fence (that which is manufactured and rolled in coils with wire if closely woven 
would suit the purpose) in a square or semi-circular form, the shore forming one side, 
the pickets being driven firmly into the ground, and supported at regular intervals by 
stakes or posts driven more deeply. A woven wire netting may where necessary be 
added to the top of the inclosure to prevent the fish from jumping out, and with a 
view to reducing the cost. It is not necessary to suggest that care must be taken to 
select a place for the pen where the bottom is free from stones and snags so that the fish 
when required to be marketed may be seined out ; and it would afford greater immunity 
from damage to the inclosure from seas or floating debris if a boom were strung around 
the inclosure ten or twenty feet therefrom. 

The net with which the carp may be taken most successfully is the seine. The 
gill-net, however, has its advocates, and may always be used to advantage where the 
carp has entered some place where the net may be set across its one means of escape, or 
where it may be driven into the net. And it can also be used in many places where it 
would be quite impossible, from the nature of the ground, to use a seine. A fisherman 
of experience with gill-nets offers the suggestion that No. 35 thread is of the proper 
strength, that a six inch mesh is the most profitable size to fish with, and that in making 
up the net it should be hung five in three—an expression which practical fishermen will 
understand. Tf taut, the fish will not enter the net, but will turn from it, it being very 
wary, ‘wise, knowing and cunning.’ . 
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+In No, 1, add 691 brls. trout and 158 brls. of whitefish valued at $8,490. 
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a ae REE Se 35,200 
10 eee 79,700 
SO 157800 
AO Ree: la as 
eRe Peed SO 1,800 
ead Sian 2,000 
8}. 6,900 
i nee |e ener a 6,100 
te oe 80 
394)... ....|660,430 
Meee Se: 35,520 187240 
5} 3,900] 30,050 
11) 2,080| 24,370 
22| 25,300] 79,250 
yn ia AR CE ee 12,650 
7,000 60 
38; 73,800) 333,620 
820) 45,900; 51,300 
10, =—300} +=4,820 
ee 56,800} 11,300 
ee 134600] 11,560 
830) 237,600) 78,980 


Trout, lb. 


550 


21,600 
120,000 
14,400 
7,200 
7,200 
7,200 
75,100 


J ere ey olere 6 


eC 


149,200 
231,900 
170,800 
104,000 

97,200 
117,700 


dee e eens 


"1380650 


246,420 
26,300 
25,800 

135,810 

380,490 

137,970 


952,790 


769570 
14,800 
105050 


79,330 


2 00K as 


| Pickerel or Doré, lb. 


ete ety Pac} 


se ee eee 


vee eee e 


Ce ry 


7,800 
"5,850 


syle) a we) 


© 8) 69ers: 


walifd) sf ee 74) 2 


sec eee 


27,700 
96, 900 


38,600 
3,100 
100 


453,650 


28,400 


17,900 


vee te 


oo ene, fe 


1,200 
200 


Hea) ip eiraees 


45,500 


14,500 


vi hee 


a! wicanl> elie, oth \s 


141,120 


387,950 


968,750 408,650 


cee eee 


see eee 


4,600 


Selaheieg Safer 


Sturgeon, lb. 


Cr ee 


ese eee 
ee eeece 
oot e ee 


OO Bo Ses 


a, ate 8) 6 


24,100 


ores 


eooes 


a) tie; es 


20,250 
1,300 
3,200 
13300 


7,800 


pve were 


| Catfish, lb. 


serve 


ee eeae 


CKD Le 


eee ose 


Der 4 6 


eis: wiley e: Le, 


\e ese 


Belle: |e? ©) @, 


eee eee 


ts eat « 


we e'si ies’ -s 


= eee eo 


= 8 @) wll) 4 


©) 2) Ope?) Ol. ala) ene 


©16) 109 ehhh | efenier ts ete ues, 


Ge: a: ve) ©) 2) inet @ ion8 


0 ©. 0 © 141) ice) 0) (0. 
alee pi a's 
Oc mae eo: liceet wilel s 


eee cee 
©, Jaj.ay er ibite, live, '9) 0! 10) 8 
An eee els biel e748 e 


os Bie 8) halle ve ‘6, 


4,500 


coe ee 
eevee 


1,600 


7,700 


13,800} 200 


aa! 


| Mixed and coarse fish. 


lb. 


ee eos 


a 


AY airet owe Le, 


ese eae 


«) whet |e) 41 «7 9) 


eee e 


ee ee 


eee e oe 


®) «| whe) eer e: 


(Wah seruet “a9, 


Css 8 


eserves 


$016) m4 


| Caviare, lb. 


oases) alee 


Oy Vicia eae eden teatai) far 


sie efamegen s 


CRORE ch tae 


ose st hoe 


ase eran 


ele eee rene 


ee) oe enn 6 


# ¢\ 0,0: 6, wh © 


ere er ee 


2) ee emene 


x eee ree 


ops ot 9) OP ane 


ull eke, eniehs). 64.6 


qo ese) 2 


auf\'e. me ee '8 « 


seeee 


pee eecoe 


52,600 


eee er ne 


a eta me 8 


seoveree 


300 


700) 139,700 


1,000) 146,800 


| Trout, salted, brls. 


eeeee 


seer 


se eee 


aeoeee 


eile. o rexel 


Dec Eon 


Piece) be teerone 


oo eee 


ae eee 


eevee 


ee ee ee eee 


sa. eeten | ove 


Am Macht ee eG 


eeoeosrele 


| Whitefish, salted, brls. | 


ee) ei 8 


seers 


ee eee 


se @ 9 ¢ 


oe eee 


or el ele, 2, 


ooeee 


ses re 


ee ewe 


oe eee 


ee see 


2.160) 


Value. 


69 


| Number. 


WOON D OUP Dr 


239,503 


60,312 


173,211 


& whore 
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Return of the Number of Fishermen, Tonnage and Value of Tugs, Boats, Nets, &e., 


DISTRICT. 


| Number. 


Lake St. Clair. 


mw hames River.¢.2. 4.<.4 


Ne 


ETOIG IRI NO? See ene 


Lake Erie. 


Pelee Island............ 
Hesex County. .....5,..6 
Kent County . ae 
‘Elgin County West ..... 
5| Elgin County East...... 
GrHlouehtom :. 25.42. -.<. xe 
7| Walsingham 2.600245 
Sanger Ob < ot. cao aes 
9|Charlotteville.. ....... 
TO Poner Bay. 2.2 sie. eas 
11|/Haldimand County..... 


tH OO ND 


12|/Port Maitland to Port 


OTWO. Su oe doe os 


13| Port Colborne to Neer 


ON CRE ee eee ree 


hake St. Clair and De- 


Wiel tes pcs eee Salle 


FIsHING MATERIAL. 


Tugs or Vessels. 


ee 
ee 


ee 


41 


S01 8, Py) 


ceee 


Wales). ee cen ooo. b tow None 


Value. 


eer ees 


104950 


sleeceeace 


eleeere 


Boats. 


Value. 


Gill-nets. 


eeeee 


395400 


falta may oe 


ce eee 


a, (¢; emenen@ {er 


| Number. 


Seines. 


a0 Jee is Ae 


eeeeee 


see eee 


ele eeeee 


alee nes «© 


10535 


Pound-nets 


eae e idle 


eye Sie geo) 3a Le 


<b ae wae 


FISHERY INSPECTORS’ REPORTS—ONTARIO 71 
- SESSIONAL PAPER No. 22 
and the Quantities of Fish caught in the Province of Ontario for the Year 1905, 


—— 


=a 


KINDS OF FISH. 
re ra 
; 2 a 
ro ‘ 
= “S 2 Value. 
Z| § iS) s | 
p 2. Q 3 ; -) | 
oe z= ' 5 airs ‘ 2 Ss Ze} 
ap "2 I rs S a =a a a. 5 i 
S - : a za S : 3 a x 2 
= = a= a 5 0 a 2 2 S 2 
= i 6 3 & 5 — = Be AS = 
(‘& D _— = ~ =! 
sal Poe Ay ay PR Ay a 6) = Zi 
$ 
eee ey ieee Sate Le Ale 7, PO 37890) SOR a. 200 500 1450! 1388700 8,256 1 
1400) 30800|...... 82590 38200 24700 37700| 3000 98700! 493100 33,3138 De 
1400| 30800|....... 120480] 42050 24700| 37900, 3500, 30150, 631800] . ........ 

70 S080 a 12048 1682 1976 1137 210 2412 18954 41,569 
94800 ALSO core 15200 23300 4500 YAU copmtcce 4900 24100 10,754 al 
94000 623002. 202400| 168100 9900) 202200)...... 3150) 126000 49,309 Wy 

1058300 SHON oe. wake 402550] 652800 15500 O25 00S ease S00} 144300 131,565 3 
140650 PAOOO! oes. SOOO eae 6200 PAO O aoe 1450 15600 42,922 4 
613700 3600)...... 31200 4000 600 PBT OL 2 a ea mir 250) 96500 39,561 5 
334000 6400 2 POO) eae erence 1900 AO) Ola ents 550 1800 23,325 6 
217900 20000 200 162150 TAOOQINS saa: -68900)...... 8650| 142100 36,712 Ve 

ASGCOO eet ee eee HUSOO ae a 1400 PAU MeSahyes 2 || eee Rear 4800 8,762 8 
2300 PAD ay ae a 25390 HUGO Wee see > Oi OO| meee 1100 94800 6,907 9 
ich Whey Si. Wet ean bile ae hae (cee ae ens, eo Mae Ae A dal ores ee eral | CEM a? Se ee 14300 18600 1,702; 10 
257900 95200|...... 289950 1500 6200 46200) Sea 100 64400 5D, 20a hee 
145300 AQDEON eae 84550 66300 13300 30450) ia 800 51600 7,025} 12 
7900 DOOM aaee AG 500K een 14900 TSOOO ene estes eee. 53800 7,516) AS 

3015300} 304400 200 1692020) 935900 74400} 552700)...... S6050 ie OS000 ls es. ee 
150765 30440 20 169202 37436 5952 T65STieeeene 2884 21090 437,352 
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RETURN showing the Number, Tonnage and Value of Tugs, Vessels, Boats, and the 


| Number. 


12 
13 


FisHinc MATERIALS. 

Tugs or Vessels. Boats Gill-nets. 
DIstTRIcTs. LCT A A eR ce ee es eee cst es So ee 

Se eee ieee Meal ee g 

=" D 5 S 3s eS 

2 ERE | Sere, ei acne: tami > 

Lake Ontario. $ $ $ 
Paecoin County nin. ees ee A} 37), 200m TI 2 SOQAE cee 122525 6434 
PANE WOT Gh f 20 452.6 ou bs ae Peete MOH UE Ee Aes his Ae Ae 16 2680 25 48000 2400 
PIAAAGGN.. ov. Ce a 2 eee a hl aree te ees dag eae 19 2480 ~39 73500 4205 
OL Se ARC iiNet MRED Cots By Nis en te AE ; 2 800 4 8000 550 
eVOric, *.... .. Sa cell: aN eee 1} 3S 400) 2 20 2285 25| 53700 4187 
OIGANIO, «3 Sd SERIE ACA LL See Lj) 23) 7600), 22 L 150 yi DPA Se 150 
ApNorthumberlondes... eee oo ve Oe Ca) ae oe cae : 32 1166 32} 84000 1205 
8|Rice Lake and Trent River............. al reteset 12 214 D2) do Aen, eae Ae 
9)Prince Edward County................. ae SR eae lau 69 1423) 122) 42400)..7..... 
Bayiof Quinte ss. cae. uae .ccuee eee Ba Cars| Arete ga 37 905, _76} 36000 790 
Lennox and Napanee.......... ........ el eee 20 518 34 4240S. oie 
Amherst Islandieeet. swe ee WE ISIc | JORRINE oe eu a 44 1399 59} 24875 665 
Wolf Island and vicinity.. .......,..... 14 405 25 2400 70 
Totals ho come aang shes ee 3| 43) 3000] 11) 2741 19182, 443) 499640) 20756 
Maltiesss  eviteVc ho. + Same 2 aa | AM (Mail) ROPE ra ae ck | Re a >. scr: eee 

Inland Waters. 

pimeontenae Counby- eas teks orc pes eo ed 94 896} 170 4110 558 
2|Leeds, Lanark and Addington Counties.|....|....|......|.... 51 777 58 848 i 
3/Russell, Prescott and Carleton Counties.|....|....|......|. 26 76 25 1600 76 
eivevirow Countye. <2 0-5. 55. cee sk ae LA ater avleae dee 22 250 15 1050 215 
OA DISBIS DISHPICE dsre cl gcse asee0a chen oo bice 6} 20; 7100) 20 yA 3200 1 RR ORDA OE, ob hee 
Tatglsicte ae ee tee 6| 20; 7100; 20, 214, 5199 2921  7608| 920 
AEN Popa ae A ainda, 2 $ bas: Seal Pe Foetlesst Lone: Hn eee ee 
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Quantity and Value of all Fish, Nets, &c., inthe Province of Ontario—Continued. 


Kinbs oF FISH. 


5 = 2 
= = ov 2 VALUE. 
2 & e) se) 
rob) et . e) 
= g = A S 9 
fn & aie H = = ; cS 
op s a s Be g 2 e| = = 5 
s 5 5 oe = ae Rs rece | are 3 
E E BS She gee oS oi ees coe eee © g 
7 | ow Sse Vege Ree cane aria ee el 5 
as se iS = ae a R fea] aw es ee = 7, 
8 
aa. 436500! 27400| 9200/ 31070;  2000/ 3100)......| 10900 50; 2600) 4100; ~—«29, 581} 1 
9567; 50940, 30200! 6800 500/ 20000|...... 2650|  2500|....| 500 900| 33,068) 2 
fi 116000]... .. He BOGG  caeh tds os a lel ctw a lea 1 ye tee 6,220| 3 
ee Wii 143001. 83001. el. BOM deeper a ee 500 17628) 4 
eae 58700, 20300' 1600| 500! “i100! 50)... 600...) 250) 24900 6,008] 5 
ee 1150 as na (ee 1D, | ol ec Sek SER Ah 928] 6 
29500| 7570] 24850|..._ G00 Rtas see 18800! |. .| 12900) 40300]: 10,094) 7 
(ae gt nt ES a eee BO0lac. fs ee 9300. | 11300 2300 1,069| 8 
300!" 18300) 92800] 16400, i500; 30300! 400/400) + 12900, 200| 17300 40100) ~—-19,239] 9 
264, 19940 103780| 500| 7830! 30950)... 6800/ 58200|....| 37500 91800) 23,994/10 
airs 3800; 76001 .... |......| 338850|..... | 5350| 31900|....| 35600; 12100 6,773/11 
ek 8360/ 167260] 3050| 7550/  8500| 4250|..... | 17400|....| 400! 13609| —-19, 846/12 
Uk nee 10060| 1400|...... 12700| 6400/4000, 23000|....| 17100, 22400 B,136/13 
3131) 764240, 472770) 75100| 48950/ 203950] 14200) 192501 179000] 250! 135450, 257000/.......... 
31310| 38212| 47277{ 7510| 4895| 81581 1136] 1155) 5370; 15! 10836] 77101 163,584 
Aim SCO o> Brn es HEN eee 4200....| 28800! 19200 4,465] 1 
77 60a oa B0010 0 8 FCROO he ne ees "| 59650] 32500 6,660) 2 
eae ee 700|......| 1920] 9200] 5350| 300; 8400/....| 1700| 25900 2,241| 3 
Soin cdl a ae Cee ae BOO. i howe Salle eee Mea ©) 2556 400 85| 4 
ro 39200|  45620/ 20001 60960; 253501156750 600|-3400/...||........| 24200 34,740) 5 
94 51460|  46530| 2870| 62880  67650/162100/ 900 16000|....| 83400| 102200|........ 
940/ 2573]  4653| 287/ 628s} 27061 12968, 54 480|....| 6672} 3066) 48,191 
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ONTARIO 


RECAPITULATION of the Number of Fishermen, Tonnage and Value of 
and also the Kinds and Quan- 


FIsHinc MATERIAL. 
DIstTRICTs. Tugs or Vessels. Boats. Gill-nets. 
i PD 2 2 = Se a ee | ee lee SNe eel | eee ee 
fF T 
= No. Be i Value. |Men.| No.| Value. | Men. |.No.| Yards. | Value. 
eo eh 
$ $ $ 
1|Lake of the Woods and 
Rainy River District...... Or 8190) 9,000) 16! 62) 11,520 124)... 88,200} 14,130 
ake Superior ..s. Shee ene = DS S12)" 438,300) < 98/77 6,895 86). . 44,800} 25,190 
3)Lake Huron (N. channel)....| 21) 380) 69,600) 119] 115| 14,290 240)... 879,800} 50,270 
aAiGeorgian Bays. os ean eee 16} 247) 47,025} 89] 123) 10,738 226 863,100} 46,215 
5|Lake Huron (pioper)........ TO 2971° 45, 700 7 e271 875 255 121,900! 23,732 
6|Lake St. Clair and Thames 
FULVery Pate uke eee sce ; re) eae s ee el 4,202 292} *39: LOO) Spe 
iiuake Hrieg es -@.a0,es ...8h 41; 716) 104,950; 228) 331) 36,997 575) *45 395,400] 43,355 
Sihake Ontario: .. te ee. ee yy 43 3,000} 11] 274) 19,182 443)/1139 499,640) 20,756 
9 Inland waters of Counties | 
Frontenac, Leeds, Lanark, 
Prescott, Russell and Carle- 
ton and Nipissing Dis- 
PHCt Chan eee ees ee 6 20 7,100; 20) 214 5,199 292 7,608 ~ 920 
EGtal ey Seca ee 122) 2,105) 325,675) 652/1464| 120,898] 2,533 3,910,678 294,568 568 
So " 
zg 2 E 
< ¢ | 4 = 
DISTRICTS. ee. cal oS i 5 F 
M4 mn = Soe 
E a 3 = e ae a 
Z es ss = = af aa 
1)\Lake of the Woods and Rainy } 
ever =I strict Wa. Apa lak ok ene eee Nib span ween 397910 55700 289940 124850 
DUK eCOUPeTiOr .. 1 sof eee ne ee 191090 491980) 1845590 19250 300 
3/Lake Huron (north channel)........ OA eee en Ser, 660430} 1380650 453650 45500 
aiGrearsian = Bays ivec5 oe oy ian 2 38 73800 333620 952790 141120 55100 
5|Lake Huron (proper). .... ........ 830 237600 78980 968750 408659 4600 
6 Lake St. Clair and Thames River...|.......... 1400 SOSOG Peet... 120480 42050 
Pil OPER os dart otis Peele s He he ee eee 3015300 304400 200} 1692020 935900 
Stake Ontaria so yee ve, ea eee 3131 764240 472770 75100 48950 203950 
9 Inland waters of Counties Fron- 
tenac, Leeds, Lanark, Prescott, 
Russell and Carleton and Nipissing 
Drstiebic. hee oe me 94 51460 46530 2870 62880 67650 
Cre. eteta  eeee 4487| 4334800) 2817420); 5281650) 3236940; 1479900 
OV RATE! ne Sel he, ays ee a $ 44870 216740 281742 528165 323694 59196 
*Dip Nets. {Spears. 


ma, 
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FISHERIES. 
Tugs, Vessels and Boats, the Quantity and Value of all Fishing Materials, ) 
tities of Fish caught during the Year 1905. 
ecre OTHER Fixtures USED IN 
FIsHinc MATERIAL. Rising. 
eee: : : Freezers and Piers and 
Seines. Pound-nets. Hoop-nets. Night Lines. Raa ticudex. Wharts. 
: N . r 
No. | Yards. | Value. | No. | Value. | No. | Value. o- | Value. | No. | Value. | No.| Value. | 5 
f Hooks F 
—{ 
se $ $ $ $ a) $ 
| . | 
NARs Fete at hee aks 12 3,500 Sie Ok SO yas dl Mice Sada kes 10 4,200, 3 1,100) 1 
Aa Lt Seg od | eae 35 RAUL A en eye eg |< re 4 2,190 a4 200) 2 
ss Ai Necaetictes ea ae a PM SIT ACO Ar ington: Sale 10). 2.90012, sl) eee 3 
as Perel vag oe es 25 DOIN rs shes sr eee it oie: e! ancien oman Geeta de -4-8 15 9,550 4 100| 4 
18 1,475 630 ti Adsoro - Ps Urges. Syeculledl Cee aaa 2o\-= 125400) 24) baat eee 5 
67 6,547 2,420 9 1,800} 107 4,185 1,900 505 PA TO. 52012 es eee seer 6 
33 10,535) - 10,355 275) 82,202 1 60 8,700 165) 113) 44,015; 15 4,150} 7 
3 vf Ua a *37 208} 237} 19,958 800 70 22 2,170 4 950) 8 
43 PON me 26 7,200} 128 1,695 1,600 ray) 11 GO D30 eda Paermersa 9 
121] 46,157) 13,405] 530! 137,677| 506| 29,745) 13,000 769| 219} 93,630} 27] 6,500 
2 a es: 
H i 
| & Ree ieee 
- ee £ | 3 oe = = E es 
FI 3 $ ei : ge g S 5 
Oo Ss lL - 7s oO M mM Tes] : oD 
E iG 5 2 E aateg a ms 2 a Gime 
D cs Ay A e) = O pA H = eta 2 
$ 
Oe ba ea cece bo wees 3500 BOO Sais ins on ASO in BOOMs 2% G4 autre i cence ¢ 91,707 4 
ee eee i I EA lls avacary « Sr aha Bo bse Pee seers E4800) 4 occ =i ae 691 158 254,178) 2 
eA Uh e gh 6 ie herrea ae ed eg ieee 400 31400 SOE SAS Se 27 120 259,668) 3 
D020: ose: SOO ets 3050 52600 SOG | ae 8174 506 239,503) 4 
BT SDO) OS 3 ies 13800 200 1000 146800 D200 he nein havent tol eestor 173,211) 5 
20 ine 37900} 3500 30150 GSLSOD ies. 2e cso ais ea acetate 2 Pes coe 41,569) 6 
74400)...... 552700). .... 36050 703000 ACOs ete Sa ha tit wt 437,352) 7 
14200} 19250 179000; 250 135450 OT MN eae elec MER aR ona 7h) <tdcs 163,584| 8 
162100 900 TGBOD ses oe 83400 102200 HC Ore acaet a os ara diet stareue 48191) 9 
401350 20150 802000) 7450 370450 1939600 17100 290 8892 784 
$32108 1209 24006 447 29636 58188 11970) 232 88920| 7840) 1,708,963 
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6-7 EDWARD VII., A. 1907 
STATEMENT of the Yield and Value of the Fisheries of the Province for the Year 1906. 


Kind of Fish. ; Quantity. Price. Value. 
$ cts. $ 

Bree eile crt oh cea tx «av bene ae brls. 874 10 00 7,840 
ao aka Ra pO RE A OR Re at oe la ch lb. 2,817,420 0 10 281,742 

CRS CIEEE Co oo ea EC a Te orem Sane SUE ot brls. 8,892 10 00 88,920 
RRM EA tS Na Lee Saale ks Ate «te « RE ee DER ee lb. 5,281,650 0 10 528,165 
Herring.... brls. 487 10 00 44,87 
OAR? oy oc “Fp a gt) gD ie reer lb. 4,334,800 0 05 216,740 
BELO Ae eel eas) yh eee ee ee ie ae " 3,236,940 0 10 323,694 
COMI. PN co SEARS Ne |) 3 Fens, | Als RARE he ee ae " 1,479,900 0 04 59, 196 
MMT OOM CM, 2.4 4s 5.s Seen did eee cee basal SS " 401,350 0 08 32,108 
WEI AEOT? a. lhe ko bos eT ae hpi Ys AO ae a RI " 17,100 0 70 LEo70 
LSS 2 ka a ee hearse (ot 20» semen e eilicatyy 299 0 80 232 
Eels Dae p eval -ahterea’ aisle fomtetea) ‘al, =ifrs Riese oy olicrcal “cen noe " 20,150 0 06 1,209 
EEG eS I ee ROADS 88 Ss ies Se oe ee " 800, 200 0 03 24,006 
SPS Gs? x's OE cs Oe ee ee ee BAS SaaS " 370,450 0 08 29,636 
BeeeesSD 2 i, Rs, Sos a nah tae ers " 1,939,600 0 03 58,188 
BETS OGE Sorc) Si; SNE ate een Ree tall 7 Peo vee " 7,450 0 06 447 
Otal s \ . Pee nee esate, Seats ee eri ae er Sie 4 RS: Aya. a 1,708, 963 


Comparative Statement of the Yield of the Fisheries of the Province. 


Kinds of Fish. 1904, 1905. Increase. Decrease. 
RNA STS) 1S) ae eae Rn cam Be AO Oe a ab chap Ibs. 3,474,300 De SEPA QO aly sre She pees 656,880 
" (salted) pulshale D sr WibsivepilarevaMe,t sieve) okcs vane forieueice seat kite " 70,800 78,400 7,600 
RIS ate ak ae Eee cee eee " 4,252,580 4,334,800 82,220 
teh (SAIGEC) oe S-. a ect bee ato bak So eee " 705, 900 897,400 191,500 
OU EM CSC Rsaich c ote ae eok het oe oe oe See " 6,275, 430 DOL GOONS 28 eee os 993,780 
" (salted pol ea med vie] na TeP ea leh atetw eka? Yogi Go) oes Ravievette te " 723,800 889,200 165, 400 
PICK OLE lee Plc We Noes ec Ae A ee " 2,632,540 3,236, 940 604, 400 
Pike,2. 5. Ene Ane SM: eee SM a 1,775,700 479,900 Whos. 3.2, ee Res 295,800 
Sf ete cc2) ty age SOR ane it ee eae UMC Cte fe) " 485,200 AOL. GOOG: «cs aie aeons 83,850 
ERE 8 a Sie So ea ne, CRN RM FAM ace " 29,170 LE AOO ME eee 12,070 
EC EY Seite ie ets, eee PRO Rone EAE Fe " 45, 500 20, LOO: Hicd cena tree ae 25,350 
LET ce eae Se ee od Me Ve 25 " 922,600 SQ 200) is ete ee 122,400 
Suet bo tree ek en Fae op " 520,150 310400 scien eee 149,700 
Coarseish: 3... 20, Shack 2 Ses EE ne ee " 2,087,990 O89. 6OQ Sct esas 148,300 
PU Ieom tor ee at - Relgts > tb Biche Lath 2 eke seu ' 5,800 7,450 1,650 
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ADP EWIIN oa. 


PROVINCE OF QUEBEC. 


REPORT ON THE GULF OF 8ST. LAWRENCE DISTRICT BY INSPECTOR 
WM. WAKEHAM, M.D., GASPE BASIN. 


INLAND DISTRICTS, INSPECTORS A. H. BELLIVEAU, OTTAWA, AND 
JOSEPH RIENDEAU, MONTREAL. 


GaspE, January 20, 1906. 
The Dominion Commissioner of Fisheries. 


Sir,—TI beg to submit the usual annual report and statistics of the Gulf Division 
Fisheries for the season 1905. The returns show a small increase in value over those 
for 1904— the actual increase is, however, much greater than that shown by our statistics, 
as the prices of nearly all kinds of fish ruled much higher than the values at which we 
have calculated them. Cod, which we value at $4.50 per cwt., actually brought from 
$5 to $6. The same proportionate increase occurred in the case of herring, so that 
though the season was really a poor one, as far as the actual catch was concerned, yet 
to the fishermen, owing to the greatly advanced prices which they obtained, it really 
was one of the best they have had of recent years. 

Spring herring struck in as usual about the end of April, and immense catches were 
made on the recognized spawning grounds, up to the middle of May. At the Magdalen | 
Islands large numbers of vessels came from the Maritime Provinces, Newfoundland and 
the United States for their supply of bait, while many thousands of barrels were ship- 
ped to ports in the state of Maine where the herring are used in the smoke-houses. In 
the Bay des Chaleurs the greater part of spring herring taken is used to manure the land. 
This practice is objected to by many, more especially by those who are interested in the 
cod fishery, which is the staple industry of Gaspé and Bonaventure counties. Herring 
has certainly become more searce and irregular along the shores of these counties, dur- 
ing the time of the summer cod fishery, than it used to be, and this scarcity of bait has 
caused a serious falling off in the cod fishery. All this is attributed by cod fishermen to 
the practice of using large quantities of herring and herring spawn for manure, and they 
say that the practice should be stopped. ; 

For many years past I have inquired regularly into the condition of the spring 
herring fishery, and I cannot detect any diminution in the’volume of the enormous 
schools which each spring frequent the spawning grounds. This being the case, I cannot 
bring myself to believe that the scarcity of herring bait in summer is due to any injury 
done by the spring catch, no matter for what purpose it may be used. All the world 
over, herring frequent certain well known spawning grounds, but once they leave these 
grounds after spawning their movements are often erratic and uncertain. The matter 
is, however, one which might engage the attention of the scientific branch of the service. 

The cod fishery began at about the usual date in the spring, the middle of May ; the - 
fishery was, however, never good until late in the fall, when cod become very abundant. 
By this time most of the men had abandoned the fishing, and found work in the lumber 
camps, so that only a comparatively small number of boats engaged in the fall fishing. 
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Shippers became anxious, competition was keen, and the price of dried and even of 
green cod rose enormously, so that those who held on to the fishing did remarkably well. 
I know of several instances where men averaged $10 a day for several weeks withont 
any special exertion. This was particularly the case along the coast from Cape de 
Rosier towards Cape Chatte—herring had been fairly constant along this part of the 
coast all season, so that a supply of fresh bait being obtainable the fishery was better 
than elsewhere... This growing uncertainty of the fish bait supply in summer is com- 
pelling the fishermen to turn their attention to the storage of a supply in freezers. 

The returns for the salmon fishery show an increase of over 300,000 lb., as com- 
pared with 1904. This occurred altogether on the north coast, was one of the best ever 
made. On some parts of the north coast almost phenomenal catches were made in the 


Sea coast nets. On the south coast the fishing was poor both for netters and anglers— 


the fish were unusually late in running into the rivers, the bulk of the run took place 
after the fishing season was closed. 


The returns furnished by the lobster packers show a considerable increase in the 
pack, this occurred mostly at the Magdalen Islands, where the summer catch was much 
ahead of that of 1904, very little was done there during the month’s fishing allowed in the 
fall. On the mainland the pack continues to decrease. The pack for Bonaventure 
shows a slight increase, but it is a long way below the average of ten or fifteen years 
ago. 
I would most strongly advise that the appliances for hatching lobsters at present in 
the Gaspé hatchery, be removed to some part of the outer coast, say Percé, Grand River 
or Port Daniel where a supply of eggs could be obtained, and placed in a lobster 
hatchery which should be run during the fishing season. This might help to keep up 
the lobster supply in the neighbourhood. Failing some help of this kind I think the time 
has surely come when lobster packing in Gaspé and Bonaventure should be stopped for 
a term of years. 

The returns for the mackerel fishery show a considerable gain, 5,072 brls. having 
been taken as compared with 2,334 brls. for the previous season; this fishery is only 
prosecuted at the Magdalen Island as it is only at or about these islands that any regu- 
lar fishing for mackerel is made in the Gulf division, elsewhere an odd mackerel may 
now and then be taken in the herring nets, but they are not found in sufficient numbers 
to warrant carrying on of a distinct fishery. . 


Dogfish were not as abundant as for the three previous years. On some part of 
the coast where we had been greatly bothered by them in past seasons, they did not 
appear at all. On the whole we did not hear much about them, though this may be 
largely due to the fact that the fishermen are getting accustomed to them, and have 
ceased to complain, having come to the conclusion that ‘that which can not be cured 
must be endured.’ IJ am, however, of the opinion that they are backing off again. 


A whaling station was put in operation at Seven Islands, and though the whaling 
steamer was late in getting to work, and owing to the destruction by fire of one of the 
drivers, operations had to be suspended before the close of the season, yet some 66 whales 
had been captured and reduced at the works. This, under the circumstances, was not a 
bad showing. 

Owing to the action of the Newfoundland government in restricting the supply of 
fresh bait to U. 8. fishermen we had an unusual number of them on our Labra- 
dor coast, where they are by treaty allowed to fish. They came here because nowhere 
else could they find a supply of fresh bait, this bait in the shape of capelin they seine 
for themselves, they are all trawlers. Some conflict occurred owing to our local regula- 
tion prohibiting trawling within the three-mile limit. The regulation of course applies 
to our fishermen as well as to outsiders. It was instituted some years ago when U.S. 
fishermen were never seen on the Labrador. 


I found that all of the U.S. fishermen who were on the Labrador had been furnished 
with copies of the treaty by which they are allowed to fish in the inshore waters of our 
Labrador, and that they had been instructed to be guided by the terms of the treaty. 
They were disposed to claim the right of fishing as they please, as our prohibition of 
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trawling was not mentioned in the treaty. On explaining the matter fully to all those I 
met, that trawling was not in vogue when the treaty was passed, that it applied to our 
own fishermen, and was passed as concerning them only, and not with the view of restict- 
ing the rights of U.S. fishermen, as they were not in the habit of fishing in our Labrador 
waters at the time, &c., I found no difficulty in persuading them to set their trawls 
outside the 3-mile limit, and all those who had set trawls inside removed them outside 
when asked to do so. 

The masters of nearly all these vessels made no secret of the fact that they were © 
driven to fish off Labrador, which they had abandoned many years ago for the Grand 
Banks, by the passing of the recent Act in Newfoundland, which made it difficult or even 
impossible to get the fresh bait which they required for the Bank fishery. This shows 
us pretty clearly to what an extent a regular and steady supply of fresh bait is necessary 
for the prosecution of the cod fishery. 

With some minor exceptions the fishery regulations were well observed, and though, 
as I have said before, the actual catch of fish was small, with the exception of the sal- 
mon, yet prices were so high that the returns to the fishermen was as great as in a good 
year. 


» I have the honour to be, sir. 


Your obedient servant, 


W. WAKEHAM, 
Officer in charge of the Gulf Division, P. Q. 


REPORT ON THE FISHERIES OF THE INLAND DISTRICTS OF QUEBEC 
FOR THE YEAR 1905, BY INSPECTOR A. H. BELLIVEAU. 


Orrawa, March 1, 1906. 


To the Dominion Commissioner of Fisheries. 


Str,—To better establish comparisons in the yields of the different kinds of fish with 
previous years, the former subdivisions have been, as muchas possible, adhered to, even 
when under different officers. 

Since the provincial authorities have ceased to exact from their respective officers 
the statement of the catch of fish in the inland districts, especially where little or no 
commercial fishing is carried on, it is almost Impossible to secure any reliable data of 
fishery statistics. The fear of an increased license fee stil] prevents a great many fisher- 
men from returning an accurate yield of fish. 

South Shore districts.—In that part extending from Cape Chatte to Lévis on the south 
shore of the lower St. Lawrence, the fishery statistics have been collected by a Bounty 
officer in Rimouski and by two provincial officers in the six upper counties. The 
work seems to have been done carefully and the general yield of fish is much larger 
than the previous one, showing an increased value of over 100 per cent. 

In the county of Rimouski this betterment is attributed principally to the large yield 
of cod, halibut and sardines, The 400,000 pounds of green cod are alone worth as much 
as the whole yield of the other fisheries in 1904. Sardines were plentiful and large 
captures were effected at Matane, Métis and St. Luce. The increase of the catch in this 
county alone amounts to nearly 300 per cent. 

The same abundance prevailed in the two next counties, Temiscouata and Kamou- 
raska, where four times the quantity of fish of the previous year has been returned. At 
. Isle Verte alone, the value of the fisheries exceed the whole piscine product of these 

counties in 1904. This is due specially to the abundance of sardines and herring in this 
part of the St. Lawrence. Even salmon were plentiful, about 5,000 pounds being cap- 
tured at Cacouna alone. ; 


a 
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Hel Grass.—Although the fishermen of l’Isle Verte district realized over ten 

thousand dollars from the prosecution of their fisheries, during the summer months, their 
attention is diverted to another branch of marine industry which becomes quite a source 
of wealth to the fortunate riparian owners where eel grass grows. This long slim grass 
is cut at low tide and brought ashore in large boats and spread on the fields to dry. It 
is then shipped in bates to different citi s and used for upholstering purposes. Over 
$30,000 was realized last year from this marine product by the citizens of the locality. 
This particular growth is confined to a limited area between the island and the mainland. 
Its value is not included in our statistical statement, but it was thought worth men- 
tioning. 
In the upper districts of Berthier, Beaumont, Lévis and vicinity, the total value of 
the fisheries is about equal to the previous one. With the exception of eels which were 
not so abundant, the other species yielded as much and more than during the previous 
season. More salmon were captured. 

This whole south shore district shows a fishery production valued at nearly $117,- 
000, while in 1904 it was only compiled at $54,000. 

North Shore district.—In that part of my division extending from Quebec to the 
Saguenay and including Lake St. John, there is but little change to mention. The 
total value of the catch: slightly exceeds the previous one, but this is ascribed mostly to 
the larger estimate of salmon captured in the small bays and tributaries of the Saguenay, 
chiefly ‘by poachers. 

Besides the anglers’ catch, perhaps over a hundred settlers provided with small nets 
come and claim their quota of salmon from the Saguenay for their own use and some- 
time even for sale. This number is not exaggerated as two years ago, the active guardian 
Mr. Maher, of Tadousac, seized over one hundred nets, showing the larger Eta of 
poachers. Last year only twenty-seven such nets were seized by the same fearless officer. 
Even settlers quite a distance from this remarkable stream come and borrow the net of 
an accommodating poacher and secure a supply of salted fish. It is claimed that one 
noted poacher alone disposed of hundreds of salmon to summer hotels, &c. It is seldom 
that the worst culprits are brought to justice as they are always masked and pursue 
their nefarious work in groups, rendering detection and identification almost impossible. 
However, a few prosecutions last summer proved effective. The mere seizure of a net is 
not sufficient punishment for such bold characters. 

Lake St. John, which is the head water of the Saguenay, forms a part of the above 
mentioned division. The extensive net fishing attempted there in 1904 did not prove 
a profitable venture, and I am pleased to state that the provincial authorities have 
decided not only to curtail nets in this inland sea but to prohibit their use entirely. 
It will be a difficult task to prevent all the settlers, especially in the vicinity of the 


décharges. from using a net occasionally. It is claimed that very few ouananiche are 


ever caught in gillnets. However, very few fish of any kind were shipped from the 
railway stations last year, but no doubt a small provision is made by the settlers resid- 
ing in the vicinity of the ouananiche grounds. Thereis no doubt that this famous game 
fish is steadily diminishing, notwithstanding the efforts of the pisciculturists to restock 
its home, the tributaries of Lake St. John. As some nets were still allowed in 1905, 
the other kinds of fish such as pickerel, whitefish and coarse fish were still captured in 
fair quantities, to supply the local demand in Roberval and neighbouring small villages. 
The only netting tolerated in future in that lake will be by the few Indian families on 
the Blue Point Reserve not far from Roberval, for their own use. 

In the other part of this district, the counties of Charlevoix and Montmorency, 
eels are the only fish remaining of any importance. Now, many of the numerous weirs 
around Ile d’Orleans are only set in the fall months for the eel catch, which, for last 
season, is estimated at 270,000 lb. A few stray salmon are now and then captured 
in these weirs, about 5,000 lb. in both counties. IniyQ8f 

Inland districts from Quebec to Pontiac.—The yield of these inland divisions pre- 
pared by Inspector Riendeau of Montreal and myself, is steadily falling off. The better 
grades of fish are giving place to inferior ones. The fish are smaller than formerly. Lake 
St. Pierre, the most important fishing ground of the district, is being depleted by exces- 
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sive hoop-net fishing, which should be either curtailed or better still, the lake should be 
set apart for a term of years as are Lakes St. Louis and St. Francis. Fishermen taking 
licenses for three or four nets have 15, 20 and 25 nets, and at times, they are nearly 
allin the water. This gross abuse should be remedied effectively by marking, in some 
way, every licensed implement to better enable the fishery officers to detect the illegal 
ones. The only rest the lake gets is during July and August, when netting of all kinds 
is prohibited. This federal regulation is fairly well observed, as very few fish are brought 
to Montreal markets from there during that hot period. There seems to be a great 
need of some sturgeon regulation to check the present abuse of immature fish exposed 
for sale publicly. In fact a minimum size should be prescribed for all species of fish 
that it is advisable to protect. When sturgeon of nine inches and the young of other 
species requiring twenty to the pound are sold openly, it is high time for the proper 
authorities to institute a protective measure. 

The total value of the catch of these inland divisions is reckoned at nearly $10,000 
less than the previous one, which itself showed a large falling off. In many cases, the 
diminished catch does not prove a greater scarcity of fish, but a restricted mode of fish- 
ing. For instance, in the upper Ottawa or Lake Temiscamingue, the extensive netting 
which had been allowed in 1903 and 1904 was entirely prohibited for the benefit of the 
resident settlers of this now famous mining district. No netting is allowed in Lakes 
St. Francis and St. Louis, limiting the catch to night lines and angling. It is the 
intention of the provincial authorities to further limit seining and netting where they 
will not prohibit their use entirely. It will thus further decrease the general production 
of fish, but it will be to the benefit of the line fishermen. It will be better thus, as 
many localities that yield insufficiently for a commercial purpose, would afford amuse- 
ment and recreation to a great many, who would be satisfied with a limited supply. 

Missisquor Bay and Richelieu River.—This bay and River Richelieu, the outlet of 
Lake Champlin, seem to withstand the annual drain of considerable fishing better 
than any other waters under my supervision. The refusal of New York State to 
receive fish from this locality, hampered the fishermen for a while, but other markets 
were soon found, and now it is questionable, even if the restrictions were removed, 
whether all the fish would again find Fulton market. The seiners of Missisquoi_ bay 
had a short season but did as well as usual; a good supply of pickerel and perch was 
secured. 

The most extensive eel weirs of Canada, at Iberville, were again successfully oper- 
ated and yielded fair profits to their owners who shipped mostly to Chicago instead of 
New York, on account of the petty prohibition of the neighbouring state. 

A noticeable incident was the unusual abundance of black bass in the river, 
especially between the Lacolle and St. John bridges. It was not a rare occurrence for 
a couple of anglers to capture their two or three dozens in an afternoon’s sport. 

Eastern Townships.—The beautiful lakes of the townships are not sufticiently 
protected. Where there is no revenue derived the protection may somewhat suffer. 
Owing to the sad drowning accident in Lake Aylmer, in the beginning of the sum- 
mer, when three lives were lost, which cast a gloom in the neighbourhood, there was 
less fishing indulged in than usual. There is still some poaching carried on, especially 
in Lake Memphremagog, which is over thirty miles long ; the south end extending into 
the State of Vermont, allows the poachers a greater chance to dispose of their illegal 
gain. The best protected lake in that district is Massawippi, where a well-organized 
club takes interest in its protection. } 


Respectfully submitted, 
A. H. BELLIVEAU, 


Inspector of Fisheries. 
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Srarement showing Yield and Value of Fisheries in Gulf Division, Province of 


Quebec, for the Season of 1905. 


Description. Quantity. Price. Value. 
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Herring Epa Rare Memes) cee aone ot Nome ch oti AW 6. 1) cisenepiot A cr wi aeons) erohe eke "! 28,083 4 50 126,373 50 
" IRSA & swue Rie aReeae ee eaten eee, ee Lh. 153,000 0 O01 1,530 V0 
" CCU 25 J es age ae A | " 440,000 0 02 8,800 00 
Piel Oroletrecig eyo al- ter Wy een) ee ae " 15,750 0 12 1,890 00 
" Rae a eee eemn eB Brls 5,072 15 00 76,080 00 
Trcters, canned. tres) as" 27a at Lb. 1,148,412 0 25 287,103 00 
" whole Nh SERA ot ee, Cwt. 183 5 00 915 00 
Dat cre A gee ka em a ee lire le 50 ps ith Se es aaa ea (a 160,594 4 50 722,673 00 
ew Oeaes OAC SOUNCS = 467, .5/4 Oe ve Lis scale look vob tae oe Brls. 153 10 00 1,530 00 
PT AOUOC IO RIfeS cn eo we, os) Lb. 43,000 0 03 1,290 00 
" SCO Meg ae eee Lk on ea Pee kk tre Cwt. 2,972 3 00 8,916 00 
Hake By itt ea pares ie ee he a i RR A a " 275 2 25 618 75 
Hahbutytresh: 2. os. Adie Aa he OAR hia wee te Lb 77,412 0 10 7,741 20 
Trout Ut ee et EM hice he UREA Ce Ae. " 61,633 0 10 6,169 30 
Smelt ee ih eee } 231,950 0 05 11,597 50 
OR SOIR T Rta ts ce ee tek. ls NM ea Brls. 208 10 00 2,080 00 
SKU HUTS S25 = Ilfere 28 allie Saar a aa A Sn MUMS I A " 65 3 00 195 00 
Tom cod, frost fish, fresh........ a TA ce eee Cee eR Lb. 111,600 0 03 3,348 00 
Hasan whale oh oa a Se an: GE Some LE Galls 320,227 0 30 96,068 10 
Pas PGMA eee ce 28 ee) ete RAR IE Sen Brls. 80,775 1 50 121,162 50 
Fish manure and guano..... an? ier 93,139 0 50 46,569 50 
DEAD Ree Pi i,k hes nt mee ie Nn Cs LC ad No 10,419 1 25 13,023 75 
Myinbowvrimie wicins. ) "04.50. ste eee Oe ei " 145 4 00 580 00 

Wi Tealesmeues se... Hee SOR, Pee Aen UA 66) [0s Scones eee es 
Motaly values oon fesepde Ate cha) oe ts hs saute hoe |< SBRMeD ered | Ma aes ae 1,750,514 50 
" NGOS pices Pa abc stt <b owed oc ee | eee en eae 1,557,959 10 
EMCECARE EL OUD. ants eee. Be. ctusctol sn! jetty Lhe SiG Se eee 192,555- 40 

RECAPITULATION 


SHowinc Number of Men, Vessels and Boats, and Value of Material in Gulf 


Division Fisheries, for the Season of 1905. 


Description. 


36 vessels of 1,434 tons, manned by 187 men 
5,927 boats, fished by 11,309 men. 
294,844 fathoms gill-net....... 
19,265 " seine 
190 trap-nets for herring and cod 
948 trawls 

19 weirs 


wie a) el) ele hele tm ise el le wis 


oe BW Ce Cie) 8 ewe eles 0 ee F 


CI Ta Stes i SO aN Crh HN ee Opes Bar, ASR ar tee oir Te 


3. Sees e Ol Aa. ee bree yee) (ww 4) 6) we eee 


PROS CS 8.8) Me eaeL aero Brame aa emanate Ne fol), ately he! 6: 7eUete ale) eg, eat bey fe) Bs aL 1A ee 


o Pile) (Ome Sh sae 6. @ eee) ére, ea) | =i sl 6.8 


SST Se AMO 8s Ae ee eee) Aree EAs Ces. oly AM alae éTeuse by el erage ikiielis elses 10 tei a) ale Ale (ehh le 


eS ES RRP SG) Ay SS Pree Oe iS: es a een Ee etm er ers Ghel pita a). “as le es, (9, 6 6) Mee! ee eS 8) eae eae, wee 8 


Deavineorers ANCHCe WOUKGN... =~ \o.9 - cree ok eh cc. eeeaeiee 
2 t0-amoke and fish Houses. . s.. «6. sass le whee cee We tenn ihcin ena cENSNh o eR EUS kaka 


SR PO AS Se Ae Se eT Ae) OLE E TS SRLS. 6,9) \o .e, (RO) koa. &. BNE Sele, (eee ak 6 eR ee ee hee 


Sy ON SS RR Oe a ee eee me) Pein ese m6 we) elce Oa eos. 10). ® ee ee 6 8 e a. Oe 


-_-_ eo Oo oe eee 


Aw 1@) Se O16. 16) CU Ne Oh Pe Ler 2,6 Tey he se ale isyele cere ere a ele. & 


a 16 9) eliein. oi c@ =\"= le a 9 @).@- 8.0 @ e @ 8 88 6 © 


PUP, Si Pict: eh eee Otel is |e uaege rele hehe Vue ele ecb eye eye - 8 > 6! 8) 2 Avi ssh is 


eee ee eee Lee ge Ree, RO ee ne) 10h Pe SCLC se AAs Tam nt Se eee ACN en Clay el cus ca berg 6 em atal a amon oh ie! eh 6, \e) Oe she ete, ehiet 


$ cts. 


31,560 00 
212,150 00 
159,707 00 

25,320 00 

80,650 00 

12,620 00 

485 00 
8,115 00 

13,955 00 

72,805 00 

67,565 00 

17,905 00 
177,475 00 

67,775 00 

29,800 00 


977,887 00. 
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MARINE AND FISHERIES 


6-7 EDWARD VIL., 


A. 


1907 


QU EBEC— 


Return of the number of Fishermen, Value of Boats, Nets, &c., and the Kinds and 
Levis, both inclusive, Province 


FisHing MATERIALS. 
Boats Gill-nets. 
DISTRICTS. aes Sree St eee ee, 
g Ss gla ee 
2s) 2 oO ae) e) rob) 
| Sh Sr sea ea) ee 
3 Si sb ea Sth oe el) eee 
Za Pas be ue cdl fay 
IC ABACINE AS. 2o08 Oo oe oee ae 16) 160) 26) 18) 300; 160 
2\/Petits et Grands Méchins..| 36/1280) 90) 78/1795) 990 
SiCrosses Roches. .@.....:. fo: 17| 180} 37] 21) 480) 220 
4\Ste. Félecité.... 18} 225) 40) 23) 490) 420 
Bi Miatane ....2 an? OP sa.0k Se | 90) 240) 32} 12} 290) 190 
6|Riviere Blanche........... 24| 416) 26) 34| 780} 280 
Wipand yabay : ibe. <./1 Be 48| 624) 56, 85/1960/1100 
SUIVEGHICG? cs date Ue x os oe 16) 415|.,20| 41 75) 70 
9\Ste. Flavie and Ste. Luce..| 27) 490) 40) 35) 460) 350 
1eiRamousks >. 1.50). 72° 4) ee VA Wiles 7, anes (5s Winn | hth Ml 
Res A 0 Re AN 26) Ghz : 
12\St. Fabien and St. Simon.. Gp Aa Ul 
15 Pros Pistoles......0 5, >> che i eRe 
14\Tle Verte. . 40) 375) 297)... 
IO ACoumMa tis. os ole cen ee 19} 210} 26).. 
16|Riv. du Loup & N. D. du 
PGRAGO 3 = ke eee ee 4| 65] 13] 3) 800) 600 
ATi ter MLC. . 2 1550s yok aa e Ae Loa Ikolhee ep hee llintete 
TS WantOuraskar.. cc. se. oeieks ree Peet Dicer chee alte 
EGiste Deuter. ohare Sense eres spt (oy acca lfoe 22 Ld Ul lmersns.ci Peenaneatte 
20|/ Riviere Ouelle. baer ee Bh sie OPA Bilao 
21|Ste. ‘Anne la Pocatiére.  kebane SA eee, ene ee a 
22'St.Roch& St. Jean Port Joli} 20) 260; 24|....)....]. 
23|L’Islet and Cap St. Ignace..| 11} 60) 15).:..!....]. 
24|Crane and Goose Islands...}....!.... eWeek Per eee 
25, Montmagny. 2} 20; 2; 1) 40) 50 
PRTSPEUIACT: Gent vac oc be ads ae 18} 145} 22) 8] 280) 235 
ale VENT. Poti one eee TAO Ohagcaliae hats 
DEINE ANAC 35 0 a. ea eee ee 16) 75a : 
OS CALIMLOUU: oar ameer cnet 19 O25 MLA es Sele iow ne 
30 St. Joseph and Levis ...... Bs) tt 207 ae «| epee Ree Neer 
31\St. Romuald & New Liv’pl.| 3} 60) 2)....|....]..-. 
Doe IN IOHOIAS 5B. care hae 13)"160L” FRU ee ae 
Potals oo ecnsen 455\6402) 707| 317|7750|4665 
STOR, eects Sls. be. ae hc eee ol ack bootie as ie ecarlvretares 
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Salmon, lb. 
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a ee © 
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44120 


ae) 'e. 8h18tll ta) in 


ele eees 


ee eve 


35150 


2109 


pn 
1) 
=) 


ry 


Clare et er iM an ry 
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cee ewes 
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146400 
300800 
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Pan Oe.) 
<a, ce 2) 
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aie 6.045 
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Value of all Fish in the South Shore District extending from County Rimouski to 
of Quebec, for the Year 1905. 


oF FISH AND FIsH PRODUCTS. 


S| sg 

2 oe — 

el ee 2 

3s | &|] &g 

2 ae eS 

ee | ee 
TOO are te 
SW eeel es, 
MOO) oaks ty* 4 
Tile eee a 
TM to. | ie. 
3000! oop Ae ae 
1000). 100|...... 
a= 900i" 2900 

1000! ccc - 
Fae. Wi ee 
2800; 550 
1375 800 
ee 1250 1100 
1000) 645 360 
ea: 65| 175 
koe 750! 2100 
17850! 7360) 5285 
1785| 736) 264 


Cod, salted, Ib. 


1m lot cues 


7), ‘eye a9) o 


5}401100 


| Whitefish, lb. 


al! eels 8 


CMR Cee TO 
are: 6) oe, 
se coe 


score 


u0 9 alee 


11740 


; S 
= = 
45) S 
ea ee 
aye 5 a 
fr Nn ea 
TTC ee not oe 
OOM 1g. eck Oe 
| ae 
eb Sa ed (oe 
3000 
TOO SMa tee. 
SOOO eee ts ae 
GOOO Nhe oie ee 
BODO Ma te aie 
SOOO Mic cat ncast eth 
z ATE Se AO a ee 
gh Noe 290 100 
410 1100 
ae 150 1010 
et 6150 1680 
Je hes Cs | en eae 
ly 300 6850 
ere 1300) 29150 
100 4780 
Bye ae aan Oe at ea 6150 
ees 4000 4400 
Pape’ “0000 
ches 3000 1400 
ee 31700} 16700 
NG cet 6800) 14600 
ee 1325| 33400 
Wet Bes 1250) 70940 
1130! 57000 
Saad eee 4000 
bi aay 5800} 11350 
29675] 66495) 274610 
2967| 398970; 16476 


16044 


| Sardines, brls. 


Wie ae, lente. 


20955 


| Clams, brls. 


85 
40 


© | eee eo | woe ort 


«| <-sneite 9 Nlerelene 


eee eeleoe 


CACO ON | ct 


Cece it er A 


125 


250 


eo lc weene 


| Mixed and coarse fish, 
lb. 


| Oil, galls. 


Oe OF ewig 6. (5 


ecees 


eee ee 


ase ete 


147700 


1477| 636 


ae ee ele 


00.6) 1¢) 0! leh} ame) sire 


DB 
5 
a e | VALUE. 

2 is 
#| & 
a 3 
Behl wale 
m | i 
fe | fo 

$ cts. 

12 10] 1,865 00 

100 130} 10,731 50 

53 48| 3,892 00 

BOluereonee 3,752 50 

5 80) 8,480 50 

20 Di eZ, o0¢ OG 

| 20 70| 3,428 50 

|....| 160] 3,591 00 

5200 9,297 00 

4900| 8,331 50 

250 843 50 

PES ois 1,021 00 

80} 1,184 60 

3840, *10,214 35 

2016, 9,295 00 

64/ 2,967 60 

370} 4,174 80 

700} 2,998 50 

1200| 2,632 50 

550| *3,426 80 

TRA 298 80 

Pee 5 415 00 

Se Br 718 50 

640 00 

431 00 

lee gO 3,129 00 

aaa 2,454 50 

tas 2,528 50 

5,314 90 

4,028 70 

revere Comicon see: 292, 75 

1,816 50 

280 me LOO To en ae ree 

420 9836] 116,903 80 


| Number. 


=a 
OMON TD OF Whe 


*Between Nos. 14 and 20, add 11 belugas and 15 seal skins valued at $62.75. 
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Return of Number of Fishermen, Number and Value of Boats, Nets, &c., and 
Province of Quebec, 


FisHinc MAarTERIAt. 
Boats. Gill-nets. Seines. 
FISHING DISTRICTS. —_— FF | - | ——_- - 
= u x wo a af 
2 ee 3 2 2 a ee 5 3 
& = *S = = = pa a § = 
5 = 3 o S = es i) 3 E 
Z Zi > = Z om > 7, om > 
| North Shore St. Lawrence. $ $ $ 
1Ottawa river and tributaries, including 
__ Ottawa and Pontiac counties ......... 76| 680 80 90) 1800) (450). 3 S30) Seeie lees 
2\Lake Two Mountains ....... ........ : 105} 1050; 100 65) 650) 115) 2 80 50 
3 Jacques Cartier and Hochelaga. ....... BD! 7 550 GU ele. cme tomate is) eet a ee 
4 Terrebonne and L’Assomption... ..... 50| 500 50 20' +200 40, 2 80 50 
a bertiverand vicinity w.0) 0 °:. lca y 60} 600 60 10; 100 20 10; 400} 250 
OMASkINOGPe.. .di.0 see o ul cuns Se Re: 501 500 50 25, 250 DON chat so horns ee eee 
7. St. Maurice, Champlain and Portneuf... To B25 75 10| = 500 20 4| 160) 100 
| South Shore St. Lawrence. 
8 Lotbiniére and Nicolet.... ........... 75| 400 80 50; 500) 100 10} 400) 250 
9; Yamaska county and river....... ...... 65} 650 LOPE ac airs 10} 380) 130 
£0 Richehen-county?:,- 2238.6, Boe 45} 350) DH Mace eee eee aia nes 4; 180] 100 
11 Richelieu river, St. Denis to Lacolle ... 58} 510 OOlGere et eee: anaes 18; 400) 300 
ay Ofeheres COUNTY... anc ene 20) 9140 pL py a aN Ae be 4| 160! 100 
go bein Dly COURLY.2i 1.635.055 ek ede 20 180 oO aren OPN ts: apie ates Tr ~~ 280| «= «170 
14|Laprairie county...... Oe epg ee ae 25| 250 2Oleae Rh Vie. Sele 4, 160; 100 
15|Lake St. Louis and tributaries.... ..... 75| ~—600 SO eee s, Wee PAS: Pes 7; 280! 200 
16|/Lake St. Francis and tributaries........ 52} 450 DO tyre lees Ske | cet |e ee eee 
Pts IsGO! Dayo a 6 lien wee ae ee 15} 200 C3) UR nag aga a Soy Ot sl Ae 15} 1200} 960 
18;Lakes and streams, Eastern Tps........|...... Sealercna es 2 Angling anid troliling:” |. aee. 
PAIS Sse ees Mee ee 921'| 8135; 990] 270} 4000; 795 97| 3960} 2760 
Val Wee sx. Fos yt eee Me re le | as ele A, (eee Le cel See Cae cf oa ghee 


*In No. 7 add 100,000 Ibs. tom-cod, $3,000 ; also 100 lbs. salmon (angling), $20. 
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all Kinds of Fish caught in the inland District from Quebec to Pontiac, in the 
for the Year 1905. 
KINpDS oF FISH. 
j el 
| 2 
Gey 
fed) 
Ee 5 VALUE. 
2 | | 2 a is | 5 
5 <a | = = = a 3 loom 3 eS P 
s a i rs Ss S E S = = =: S a 
a ae ee — D e iv) So isk ee = eats 3 
ea ere pee lea a | Be BP eee ieee 
n | & eH | «4 Ay a = a es Ay aa oe zs 
| $ cts. 
ceo. O 8900 55300) 12400) 23700! 57600! 2400 27000; 9100) 8700} 8100} 7500/135600 20,449 00) 1 
= ee j.....-| 2000) 3500) 5900; 5000! 1100! 2200! 9200! 10200 7300} 5900) 7100 3,359 00) 2 
TOOOMe. Lee 400 600 500 150 400! 1500) 1000 800 900; 1200 467 00) 3 
3000) .... | 16000; 1500) 2000) 2500 300; 1000)' 3000! 2000) 2000 500} 10000 3,040 00) 4 
200 300) 15400 500) 1700) 3800 450} 1100 1800) 5500) 6000) 1500) 19900 3,428 00) 5 
Ree 4 Lae: 500. 500; 1100) 2400 150 900; 6100; 4200} 3000) 2600! 16000 1,683 00) 6 
3400; 2000) 3200) 1300) .1800) 4900 350' 2100) 3700! 3200! 2800! 2500 10500! *5, 372: 0017 
| | 
8000! 1000/..... 1200} 3200) 6100 400} 2000; 18800; 4400! 2300! 2600) 66400 4,988 00] 8 
MER YS © - AQO| ee 700} 4800) 12200 420, 1500! 12100! 1200! 5300 800] 64400 4,289 00) 9 
1200 SOO! ass.0.5 500} 2000; 3000 200) 900) 9000} 38000} 1100} 1000} 10000 1,651 00/10 
4 eee es : 6100; 4500) 36100] ..... 500} 84300) 52000) 24800! .... |191600 17,516 00/11 
wat): ZOO. 300 800} 1500 150} 800) - 2500 1200 600 300} 20000 1,122 00/12 
1100 ANOS ee — 500, 1000) 1460 100 700) 2100 900 500} 1200) 49700 2,134 00/13 
| VA ee 1000) 500 500 150 300 600; 1100 700 500] 5300 562 00/14 
igre fee A ee OL 00 ae 1600 900) 450; 2700) 6500| 12800} 4600. 2300! 20500 2,666 00/15 
n'a en [eee ie < 2000. +1500} 1200 400; 6000) 45000! 1000! 1000! 1500! 1200 3,691 00/16 
eh SlOOfsoee .....| 36800 SOOO PHS. fo. 0... ahem RP — | AO ee tes 2 OTN) 7,016 00/17 
eee LO600)) 26500! 10700) 15600; 1300 LOO, 500212600 ee 17800 8,109 00/18 
18800 32650!118900 46200 107700 144460| 7270! 50100/215300/165200) 70400) 31600 OFA9GO IR exes oe oy 
1128) 3265] 11890) 1620 10770) 7223 727| -3006| 12918) 8260) 3520 948} 20247 91,542 00 
: | 
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STATEMENT. 


6-7 EDWARD VII., A. 1907 


Norrn Snore of the St. Lawrence from Quebec to the Saguenay, including 
Lake St. John district, 1905. 


Fishing Materials and Kinds of Fish. 


piavertsweteiisiete eh sere ge. l> 1c 8) 68 
Sia You. sis \0.te) eo! (Shel nie am (8) \0\(e 
Sree ih te rere Wa Kb a)i6) (ps) a) 6 cele 


Lines 


i 2.6 ses « ¥ © 


Salmon... 5... 
Herring... . 
Whitefish 
POG soi oe Ee : 
Guananichos:. : gnc. eee veils 


ae djio) wile) O25 8) oo Oe, 6 8) 47. 


PRI Seek CIMCIBC eGo a La see 
tat etaolie is ace eeiia Sie 'e fe.w, is 16, i iby (6 oS: 


Perch 


INiXCdehisht ee eas ee a eee 


Sardines .... 
Beluga skins........ 
Fish oil 


weeheta 2) Gus wee © a, Eee. 


[Rotalss eee 


Values .. 


No. 


" 


No. 


j 
mT): Cat a " 


N an 
Galls. 


Counties 
of 
Quebec and 
Montmor- 
ency, 
including 
Isle of . 
Orleans. 


Bie) es (emesieueres se 


ate ib vl 27 0] oe) ejie iene 


ite) fel 9 (oi'a ye) eles 's Tele 


wie ee) > egy ere age. 


Silla? ania ce 8 


326,800 


17,998 


Charlevoix Lake 
and St. John Total 
Isle aux and Quantity. 
Coudres. | Tributaries. 
17 16 48 
AGN oc. nae. eee | BS) 
360 2,100 2,360 
40 30 120 
3,700 45,000 49,900 
A NOU rec ee cece 4,100 
Ot, Pees 15,000 17,100 
15,400 17,000 | 40,000 
ieee keane 11,000 11,000 
tiie 55,000 55,900 
Ow aie 6 e 14,500 14,500 
58,300 LES 327,900 
Ne heat Whe 1,400 1,700 
155,700 68,200 252, 600 
PSO ss ve tates on 210 
Sc ee 45 45 
eae. 2,900 2,900 
263,200 227, 100 817,100 
7,581 TO Tal a etn oR ae 


Total Value. 


§ <cts. 
336 00 
12,500 00 
572 00 
92 00 


138,500 00 


7,485 00 
41 00 
1,710 00 
4,040 00 
1,100 00 
5,590 00 
725 00 
19,674 00 
85 00 


——— 


44,656 00 
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SHowineG the Yield and Value of the Fisheries of the Province of Quebec, 
(exclusive of the Gulf division), for the Year 1905. 


Kinds of Fish. Quantity. 
US OOS ch NO EES fd So ee Re re a a Lb. 401,100 
Halibut. oe ¢ Copa Ge SU OG Step eCemeto) Ded o Ce, | iinpGE ice ce eOecs Sart ts eler erat " 29,675 
etree ee a Mr OE ete em coaiy savas oeahag eas " 94,120 
Oianemehe:...i)42./eetes: a s.ce.. o Re eet od ad 12 " 11,000 
Eee Tt tO CO AL he es Se OREM cas «oe ned " 177,150 
‘Sle G15, NE TRS OT 2 iy a ae ar Sa eR ae " 61,490 
heriniomanitee a eet oh ey er a se ge Brls. 3,065 
" EDS en ee ce ee er TR os oe Oe gath Lb. 1,293,500 
" ROL Come RIE E Seas dic ee R ty oe cto owe " ,115,500 
SSIES ATS Ge Pepe 9 5 il Re A de Brls. 7,195 
Eoin PIII i TA OE es ee aha a sce bg Whee Ye wil woe Lb. 53,950 
US a ot WR ee | CR ene aN en een nae " 8] ts 810 
Pe OO OM LE Perea a. ee ae. ce ee, ZR OS, " 7,270 
Jy e Coy DSU et eat ce) hee an Sn ne ee ne en " 7,360 
" (Achigan) S.SthbtR Os MORO Ihc igo. Dee" CONS PCRENCC BONGT Obes CMONG Ia oacaE Pie uel aan " 46, 200 
Prekerel (Dore)... 6. 266.4% Sev AS Se ne ae Mack cael Rage a. Se " 168,885 
Pa ICON a eG ie OR! 6S" “uhciaea S's SSUHOLO Ohh OM ELONO A Wigan 08 Moreno " 158, 960 
USES Os 00) eta ay eee ce et pac a " 166,900 
StGEPCON nck Coke... Sh. eR A oh) Se a re " 116,595 
S RON EV a PR OE i) a Sed RO i Pe, © SE " 100,000 
Tayi ys 0 (ag Rnveteie 6: tee alas an go EAR MRR Ae I A Ce " 70,400 
CSW CST SS Male Sia Dh ICO aD ai kN mh Sree ae " 31,600 
Coarse fish... . " 1,075,200 

A Eas ye oe eT ee ee IS, AL ee FE Brls. 125 4 
SiS OMI MIS at ed Fee ah dota Paaa ce ane vs Seed a ss " 280 
(y) EXCPUCTS Vl) sear ies amet ene earn Sa» ae era Pa ee te aarn a " 19,673 
sil (Gp es 0 Ee Sane Se ea, Ce Oe rr rr Galls 5,020 
Hair seal skins........ ID GAA A PP ee Oo i ee No. 15 
iDeieastwhite whales) kings 2:2) x5 2.2 cag ce ees eee ce veces " 56 
OPA TOT: LUO se Or ee tear « Pau alk n Pitaleln ten eee ee 

" TOV AQOZO SS ohn ACRES CS 1-2 Cac NCH ACen eMC De canoe Once Bon dce” - Ceeoaws 

NCTC SC INN ee ea io SE OUR oe ieaes evokes Tes oats ella olen hee ee 


re 


=) 
= 
o 


CNS SS Coe 
W OLE DS. OLS 


mr OOF bo SO OSS. 
Aes 
Shahi esic 


cts. 


16,044 00 
2,967 50 


24.250 00 
250 00 
420 00 

9,836 50 
1,506 00 
18 75 
224 00 


253,201 80 
193,437 80 


59,774 00 


STATEMENT showing the Fishing Materials in the above districts (exclusive of the 


Gulf Division), 1905. 


Articles. Value. 
$ cts. 
ie Haning boats (1,877 Mens... 6s cede asses bk eee, Te Le ety PEE 14,873 00 
14,610 fathoms gill-nets ...... Re ae NaS EY ce ee eo ee 6,032 00 
4,055 " RBUIEAN Gh Re eee Vw we. bake Os ee RE Re cen ee 2,885 00 
SOUPS POPUIEN OF WIPE): facctssid ool «eet nic 0k a ee to, Se 59,720 00 
2 fom SUCRE OLDS gt dee ok hd eee BO OE Ie ee Bete ih tine oO ha wea ae Cow 60,000 00 
TRUE ee Os onc en nc ts Derogatis ee Se PE OE tie of ROK Gols 12,970 00 
HapAM 1168, TICE LINCK On. . bos eran a ub aiaetr roe ks vie 1,545 00 
Pee N Se aCe GT ICR NOURER Seocee ton Lok ee cee ee en lak US eS ee kh we ew Sees 2,968 00 
dA EY es OT ie eetgeeb ens © Re), BR tae te ae ee a 160,988 00 
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Of the Fisheries product of the whole Province of Quebec for the year 1905. 


Kinds of Fish. 


puckinnt, Arent 4 ih /i'c 05 aN eRe cs Ge eee Lb. 
er sa bedi eo 7h +c Be RE Te Ae ee Brls. 
SPATIATICHO. Lose ae dees st eS EES cs es Lb. 
Prats 8 6. RRR Rr Ree RO See " 
Whitefish Sao at. Ful Ritoe cantante ARAST eeetaia Te ecee nest eee 6 ecipiet " 
OTE Ga Sa OS ORC A eg treat a " 
Woe Peraed - 2.) attz ne oon eee bie uc eae Cwt. 
RTOON Abas VI Se ne Oras Ba Bele? 
ue bongues and sounds). Wer .2 er es eek oes Brls. 
Haddock, dried...... a ta ene Maen eg Cwt. 
" fresh g.oyiss..s fies ee sr a ree sees, Lb. 
Risen os Oe hii... Cee Oo. nO, Wig re Cwt. 
ROU De cacl its koe as eee eo ae Lb. 
EORISCOGS {926 HIG ci) SRR se Be ots co " 
egming iresh. see + ooh ee) Gas oe " 
" SIMOK BG gee ae See OS ie tate " 
" SALI GOCIAL Ss foc. vn EE. el we Same Eis 
DALGINGES <. . 5 o-8edhc J. fs Se ee Lee eet " 
io) 2 16 Ok Oates anne Og ee Deis 2S ay Aaa ieee AG, Lb. 
Mackerel, freshiy:4:.«c... 2&¢ a ae aes " 
" saltetls £5d-.c% ac Qe yolk, Oe eee Bris. 
S58 SOA). oldie Seo «ue eee BI... Poe: hel ae wae Lb. 
PACA CHISAN IOs, coke eos REE ne See " 
POE RE ek 1 UNE: te ek; RR So win oh, Ae eee " 
HOECT pene oo eed sods Bok ow eae Be ee " 
Pike rier ad Saaaslensal. sal. 6) ei vp ia tg ieke om dolna ewer inal eerie re aeace eee " 
IND Ae Eee eh vs =n Gy ono eo Andee Pte ene Bee " 
PAS Pie Oh” ae ene -<k kann ee TON aera) Lt O rel ws e " 
Raa Te ee ers Sa? s,, a tastec'x Umi pe edideie art MESO ee | aca inlet he eh eae Brls 
WOrerone yy ferent Ss ec e eee Lb. 
Lobsters, preserved in cans. ............ Er ke 
" Preah Ia sielh. 24. 5 ie eee Eee ee " 
OATS: 6h Satan 5S ee Brls. 
Bullheads, dressed........ Slept ce SN eBisbndin: o fy ccc Lb. 
POAC? cS 0 hare nee a ee " 
oarse Atl DVTXCG GSU; ofes bie ee ee " 
BPA HAG Ae NOS oo cca Ss, tine shteen Ae PAE ees aah Va Brls 
gees PEPRUIZOR scat hoc Aaa der on ete ee ee ee " 
" oul Mig h 99 hdai Ge” dM caida ie auagoman ataics wen aie et eean ier Ser era tea Galls 
Seal skins BORE SP pes bry arn BAN fe! EAR th No. 
Belugas, or white whale skins " 


Increase 


Quantity. 


1,072,447 
573 


11,000 
238,843 
61,490 
931,950 
160,594 
401,100 
153 


2,972 
43,000 


275 
107,087 
211,600 

1,446,500 
555,500 
31,148 


7,260 
53,950 
15,750 

5,072 


116,595 
1,148.412 
183 


125 
70,400 
31,600 

1,075,200 
8 


ern ee eeeerel. ceo we eeereeltos 


(8 @) 6: 0 a (0) 0 10 ie, sel Se ~) Sie oe S| ie Oe) © Je ere menue ete ey hace lm ae ie aS) te aa 


( 


CO er ere sr eae rr ce sere eereceereeceeosetlserveeeaeesceetocerveveeer se 


" DIOS a, teeth racers ae ene, 


Rate. Value Total Value 
cts. $ ets. $ cts. 
ee ee 211,994 40 
15 00 8,595 00 
a Ste | 00 neo te 
ALO es Reco as: 1,100 00 
TOS aa eee 23,884 30 
O TO ore, Cee ee: 6,149 00 
OOS 8s te. ee 11,597 50 
450 | 722,673 00 
004) 16,044 00 
10 00 1,530 00 
ee 
300 | 8,916 00 
0 03 1,290 00 
—— —— 10,206 00 
Dh Delia wey As cole. oat, 618 75 
0 10 Rae poeta 10,708 70 
OOo ee 6,348 00 
0 O1 14,465 00 
0 02 11,110 00 
4 50 | 140,166 00 
ES eee 
SE eR Lik ok 21,780 00 
O06 Nee ers. : 3,237 00 - 
0 12 1,890 00 
15 00 76,080 09 
—— 77,970 00 
ORTOR eee 736 00 
OVO sense eter. 4,620 00 
Thane os © hee ee ee 16,624 25 
O) AN rete Seer 8,345 00 
O 055) <4 ae 7,948 00 
OV TOD ae ae oe 727 00 
0 06 49,068 60 
10 00 2,080 00 
—— 51,148 60 
0:06 tegen ey 6,995 70 
0 25 | 287,103 00 
5 00 915 00 
|  ‘963-008-00 
Sr OO as cece ee eee 250 00 
O20 5 eee cence @, 3,520 00 
OOS aoe ane 948 00 
TPES ea (o8 aa 2 ee 24,250 00 
OPEV CR pan 121,582 50 
O70 Sec ata 56,406 00 
BOF ah eee 97,574 10 
1a eee 13,042 50 
A OO Fi nem cyber ee 804 00 
= tea ee 2,003,716 30 
1,751,396 90 
Gat ae 252,319 40 
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Of the Capital invested in Vessels, Boats, Nets, &c., in the Fisheries of the whole Pro- 
vince of Quebec for 1905. 


* Articles. 


a Ee — —_______ 


36 fishing sean (1,434 tons) 
7,351 " b 


309,454 fathoms of gill-nets 


23, : 


470 weirs REA Soa? ., Mae ae 


e+e ee eoe 


92 Jobster canneries... 7°... > oot, 


94,645 " 


159 freezers and ice houses............. 


W112 fish and smoke houses 


‘ ARC ed 2h Lair ever! 


IIRC rit ee eee, 
Tors p-Rets” SM Sie ee PAE) Oo 


Dieien =)@ {eye eum, olist (eM ate: S)-al (awa: “asgt pe) os 


Cie eid) @ SiO wee: we < 


S15 16. aie) KevkO) La) 0) a foiny: 


a) Wise) 6) slrwle 8) 


asia fe) io) Jeb Tinh 6 ety uot xs) usrel (Lio (ute) Sal meri pica eit aie Ri eone 


BI RS ee Asie Maths ao cb gu Say ie 88ers eh M6 aes WP os Mente ete a ty. 


E\¢: (@), 9 ‘erie! eo) Bid) es 


Se ae het See eer Sse! new) Jal! OME is llencay aheliol REET ete ty 


Pe Me MONS wee ol se Sern. eh ng eae en ig NUM at atin at tee cnet a 


SustFs Te) el i0) 9s Ca ene” is Celcatywk & ERM CEE? 


BSD LS. e* (a'r 0) wlule! A Favie: eo) alm [oi 'e' le tere, aataieete teers 


Ailes leh) (oh eine: tal le center eel eter tr 


Se Mt UPR eater as eile) Sapien ie ies! ‘a, reute, tefl (eats 2. gin >on er ey 


SIN ae ILE A AACE IAL IESE Se UAE Ly I CTRL | 


Ve Kertenen ne) Tele’ lelia) ‘6: aiverie) aie eal eine)<e %e 


EGO ey iSite e.r¥ cairo) ‘se (el ce lie’ ua) fe; teice\vey efce. ice 


OF Ch te sr es OC a OL eee Tene Cec 


So ue eigrii € O09 as eo eens ole, faitel el nee” Oe \ Cecet ey fas Wale) ey 


SEO CED 9) Peis 5h ogee ae f ellemn eaten 'oiJek wi.6'1 6 Weta seit: ie Tov- ai ie) e. ok. 


STATEMENT of Persons engaged in the Quebec Fisheries, 1905. 


Number of men in fishing vessels......... .. .... . .......... 187 
" " boats MON) Cina ies tsikel tulatel cite) Wilts, one ich pene 18, 186 

" penne up tOpsterTCanuericse Ns. |. an 1,401 
SLE PSE rn ns Aco ae ae Re ee «ae Oe 14,774 


Value Total 
$ $ cts 
31,560 
227,023 
258,583 00. 
165,739 
28,205 
80,650 
60,205 | 
60,000 
12,970 
8,115 
12,620 
13,955 
1,545 
—- 444,004 00 
72,805 
pase 67,565 
| ——| 140,370 00. 
| 17,905 
180,438 
67,775 
29, 800 
=|" 295.918 00: 
eee Siew, RO fee 1,138,875 00: 
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: APPENDIX No. 8. 


PRINCE EDWARD ISLAND. 


REPORT ON THE FISHERIES OF PRINCE EDWARD ISLAND FOR THE 
YEAR 1905, BY INSPECTOR J. A. MATHESON. 


CHARLOTTETOWN, January 2, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—I have the honour so submit my annual report on the Fisheries of the 
province of Prince Edward Island, together with tabulated statistics, showing the 
catch in detail in each county and locality. 

I regret to report a decrease in the value of the total catch of $79,624 as 
shown below : 


Total value for L908. orceau> «Senta eee $1,078,546 

Total-valuetior oO si 25.98, Nel Deli: BOR 1ST EP OOS 

Deeneaed 1d eiveuho BR a Pep. Een One 
LOBSTERS. 


The catch of lobsters shows a shortage of about eleven per cent of last season, but 
fishermen received remunerative prices and made up for the shortage of catch. Consider- 
ing the large number of factories in operation and traps used in this fishing the average 
for the last five years has been fairly maintained, as follows : 


Year. No. of Cans. 
L901) he esi ope eee ee es SE eee 2,223,712 
TO0d. eta ae eee Ma tens eer 
: UO Dee te ae ceo es ere Pee ee ee Carey . .2,039,603 
LOO OF =e Pe Fok kes es nn eB = le ee 
1.905%. 6 eee Oo Be Le ee ee caeae 2,182,624 
OYSTERS. 


This branch of our fisheries continued to be one of the most important industries 
and is prosecuted with a good deal of energy in our bays and rivers. ‘the total catch 
is very little short of last year. The prices obtained by our fishermen were good, and 
as soon as the federal and provincial governments arrive at a settlement as to which 
shall lease the areas for cultivating purposes, I have every reason to believe that the 
oyster industry will be one of our largest and most profitable ones. 
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The following shows the quantity in barrels for last 10 years : 


ete ee ke ee eee ee, age 30,214 
Oe ee ee ee ee ONE ee. 20,915 
ee eS ee ee 26,484 
| Sp haps Mee aes <tr on ocak tt Siac 18,236 
1 Reale: (oo a ie Ali ae lal 17,825 
oy RUS Sec le Mi hare ipa ek ic ool apn eee ial 24,972 
EE ee ka oe nae gt 20,334 
Pe ed kee ee ee seteae, ea tome 
a2 Wein ye ne a Pir abet he Ag Bechet 18,00 
Mie toa eo ot ae vee nea ee Oe 17,356 
COD. 


The season’s catch has been a little in excess of last year, but this branch of our 
fisheries is not followed by any great numbers of our fishermen, as the uncertainty of 
good catches is so great that fishermen will not devote their time to it. Dogfish stil! 
visit our coast and are very destructive to fishing gear and tend much to shorten the 
catch. The cod drier erected in Souris has been a boon to the fishermen, especially late 
in the season, when the weather is unfavourable for outside drying. 


HAKE. 


You will notice a considerable increase in the catch of this fish, which was sold by 
fishermen at good paying prices. 


MACKEREL. 


The catch of mackerel this season was small, but the quality was good, and quantity 
was only a little short of last year, late- in the season large shoals of small mackerel 
were taken off Rustico, which were disposed of at good prices. 


HERRING, 


I have to report a considerable shortage in the catch of herring, which are princi 
pally used for the purposes of bait. 

The fall fish, which were of good quality, were much short of last season’s catch. 

The smokehouse in Georgetown was not operated this season. 


SMELTS. 


The catch of smelts this season is the largest for the past five seasons, a great many 
fishermen engage in this business and make it profitable during the winter months. 


TROUT. 


More trout have been taken than in former years. The catch is yearly increasing, 
although not shipped, is used for local consumption, and sportsmen are much interested. 
With the aid of the hatchery established at South Port last season to replenish our 
streams and rivers, a considerable increase of this fish in the near future is anticipated. 


QUAHAUGS. 


Large quantities, some thousands of barrels were taken and shipped, realizing good 
prices in the American market. I would advise. some restrictions being put on this 
fishing, as under present regulations it is difficult to prevent fishermen from interfering 
with oyster beds when fishing them ; the season might be made uniform with the oyster 
season. 
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Overseer Davison, Prince County, reports there is a decrease in almost all 
branches of the fishing except herring. It is the opinion of many of our fishermen that 
the decrease in oysters is largely owing to the destruction of the small oysters by the 
starfish, which has become very plentiful in our waters. He says: 

I am of opinion that the decrease in mackerel and codfish is principally caused by 
the dogfish who destroy the gear and rob the bait from the hooks. The only reason 
I can give for the decrease in lobsters is that they are overfished. I would strongly 
recommend that some regulations be made regarding gill-net fishing for smelts, as 
they are becoming very generally in use. 

The fishing of quahaugsis getting to be quite an industry, and their value is double 
that of previous years. They are mo-tly shipped to the United States. About 70 per 
cent of the lobsters are shipped to England, 25 per cent to the United States, 5 per cent 
to Canada. Cod are mostly all shipped to Halifax. Excepting about 10 per cent for 
home consumption, 90 per cent of the catch of smelts goes to the United States, 10 per 
cent to Canada. Mackerel all go to the United States. 

Overseer McCormack, King’s County, reports the lobster season opened later than 
usual on account of the scarcity of bait. First lobsters packed May Ist, with good 
fishing during May. About the 10th of June a shoal of small cod struck inshore and 
drove the lobster into deep water for about two weeks, from that till the close of the 
season they had about the usual fishing. On the whole there was a fair pack in this 
county, although near 2,000 cases short of 1904, which was a banner year. 

Cod struck in about the 25th May and good catches of large fish were taken, for 
about two weeks, when they slacked off and were very scarce during the rest of the 
season, until November, when there was good fishing until the end of December, which 
brought the yield up to 1,000 quintals above last year. 

Hake fishing was about the same as last season, but no doubt would have been 
much better had it not been for the dogfish which destroyed the trawls as fast as they 
were put out. 

I am, sir, 
Your obedient servant, 


J. A. MATHESON, 


Inszector of Fisheries 
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SHOWING Yield and Value of the different Fisheries of the Province of Prince 
Edward Island during the Year 1905. 


Kinds of Fish. (Juantity. Price. | Value. 
‘ $ cts. $ cts. 
LIS ORE” RAO San 1 cee EOS es | rho aie Pets Lb. 19,000 0 20 3,800 00 
Horringy saltedindte coc oes ot eee Pea ern Poe Brls. |. 12,045 4 50 54,202 50 
" ELOSlitvarks. of: <. MORIN fois cree fal ath ct eae sg Lb. 694,000 0 O1 | 6,940 00 
" BIMOK GU wee Mee Ce re ey whivi hes Sn " 1,500 0 02 30 00 
Mackerel, freshe @ Sion <4 os. ns Neier Sexe En Sue br " 90,700 0 12 10,884 00 
: CAIVP ML Ls is ali lle a Ae Sa ea Ci Bris. 2,397 15 00 35,955 00 
Lobsters, cans... .. es Ge RE Ls. Say. eats backs s Lb. 2,182,624 0 25 545,656 00 
" Liem ORs es enter Geen EE Me 8 cat Cwt. 350 7 00 2,450 00 
Dried cod. : |. Soe cs 4. Os ee er. Maeda dak St ee aes " 18,346 4 50 82,638 00 
BTCC ES T1005 FRESE eae a Brls. 233 10 00 2,330 00 
Piaddockiyesne. 2c he SN slo aes ee ah ge Mas 20,300 0 03 609 00 
PIA IAOCKGR Uric Aes no ae ee, cas. dS OE: Cwt. 696 3 00 | 2,088 00 
BP COTO EMPTY AE, Neo one eel ts " 7,007 2.25 15,765 75 
EA TNA fd cuddles SE ceive wk Se ewe. Lb 16,100 0 50 8,050 CO 
one at eM ee ee ag ee c 21,400 010 | 2,140 00 
Smelts.. Bo eek packers ee ws eae " 783,620 0 05 39,181 00 
PRIOM AY Costa NOCTORUK OF Va Sat, ite ge, ty th eas Brls 735 4 00 2,940 00 
USS 8 "0 dese 4 B. ROLROME CROC SCRE ES oEh onan as Taye Cie ete ae " 1,075 10 00 10,720 00 
Wap itr Aik. 4 kt Fame de ; 290 3 50 70 00 
UE SS 5 NAN ACRE Se eS Caan eg See ae " 17,656 5 00 88,280 00 
OTST | RT gE, SR RY eaten. BY Une cate a oe " 220 4 00 | 880 00 
PLS Ne SSIS eA 1k cee rao 8 Nps Ok a Cases) 460 5 00 2,300 00 
ASSES Sy ocak OOTY) CORO e Oe Vegi at Brls 8,035 2 00 16,070 00 
1 ELVIN GIS Fenced ee iM mes i dre SPO ate rr Lb 2,000 0 03 60 00 
LEE CS CTE Cae Gini aor nO Oe ree a " 5,000 0 03 150 00 
COCR a Ae Be eauenacse Dia te e ig leta a a ea  a a e Brls 115 4 00 460 00 
eGnmscwam) sancod shy hs 20-2. ne oO se ec " 344 2 00 688 00 
i eet Cwm aint eae ue oes fk Galls. 9,895 0 30 2,968 5v 
Ish ao tait em Bek. be een ee se ere 3 SAL Brg 37,964 1 50 56,946 60 
UNS NOC EOTY Sg i eee Sere 8 Ogee a a " 2,970 1 00 | . 2,970 00 
tae ee eee a tl Ee ae A OEP Le Sere a th 998,921 75 
hgh isle te SSS Oe rn re 1 oa) Ne Meee sp haere: ol OAR arn 
DCCRORBG oS ava P abt ena Mase rin yet aA Ae” Jer AS oe a ee ee tae Ree 79,624 85 
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SHowine the Number and Valne of Vessels, Boats, Nets, Lobster Canneries, Traps, &c., 
used in the fisheries of the Province of Prince Edward Island for the season 


of 1905. 
Articles. | Value. | Total. 
$ cts. Ree $ cee 
Ba fishing vessels (490ltons Jy.) 25 ae ORR ate sa os, Soe as 13,050 i 
a eO fishing DORwE Pe ere ies Mane UE Ree «eee Uk oe eee 46,656 
5,338 gill nets (91,600 fathoms).. ...  ..... a Set. Cg ar rags ere yor 34,148 
iS sees (2.500 fathows) 0242s, 0 eb eee, oe ee OE 3s ee Rs ra 2,800 
Go trap netss. oes 00s. De Pee oe eg oy ee Rd Cee 4, 450 
BOL GLAW IS: 16 Se0 th. ac gee ete. LE ee vitae mara Oe OAD She Sen se 2, 892 
S00 CUGlh DOES. Sess 5 ete gta ee Ee ION ehh oa shapes eis ‘¢ 663 
SeCoo mean) Mes: Fee eo) ae a, ee a oe eo A eR ear Pe 2747 
—— 114,406 
196 lobster canneries... 20) 2.20.2. Sor ahha ED ee See 102,235 
Ze, JOU LODSEGR FADE soi cc 2 ae Le oa te es ete Le ig a oe a ArAIS} 181, 010 
| 283,245 
Bareecersiandsiwe housesse es bls. Sonus. cee Bol waee 5 heen ko ae ea Boab enor ia 4,550 
159osmoke and fish housesa. eos Geos besiege 4,100 
44 piers and wharfs..... ee eS ee er ie are aya 8,150 
ibs Stators aie SINaedee. no} bce: I, see ew eo ad Gy enae See ries 3,500 
——-— ___ 20,300 
Motel: . ee sin ss MOR Ghee AR sok h ROE Ra eek ; | 417,951 


Number of persons employed in the fisheries of Prince Edward Island :— 


Moen in fishinetyeseelatet. 2. ha. oe SEP ea cea Ree ae Te eee 113 
Men 20 fishing bests... Piet ose te Le ee ee 3,324 
Persone in loberermcanneries tc. oe eo ect eee ee eee 2,083 

DOUCET, S50 ects Soe ee ee ee ee 5,520 
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APPENDIX No. 9. 


NEW BRUNSWICK. 


District No. 1, comprising the counties of Charlotte and St. John. Inspector 
J. H. Pratt, St. Andrews. 


District No. 2, comprising the counties of Albert, Westmorland, Kent, North- 
umberland, Gloucester and Restigouche. Inspector R. A. Chapman, Moncton, 


District No. 3, comprising the counties of King’s, Queen’s, Sunbury, York, 
Carleton and Victoria. Inspector H. E. Harrison, Fredericton. 


DISTRICT No. 1. 


REPORT ON THE FISHERIES OF DISTRICT NO. 1, NEW BRUNSWICK, 
FOR THE YEAR 1905. 


St. Jonny, N.B., January 30, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—TI have the konour to submit herewith my annual report on the fisheries of 
District No. 1, New Brunswick, for the closing year of 1905, together with the statistics 
of the several sub-districts and a synopsis of the reports of their officers. 

A very gratifying increase of $67,011, in the value of the catch for the year 
can be noticed over that of 1904, due almost entirely to an increased herring catch in 
the county of Charlotte. Only an average catch of herring was made in St. John 
county, where the price ruled low, owing to an extra good catch in Charlotte county. 
The prices for cod and pollock kept high during the season, in fact prices for all kinds 
of fish showed an upward tendency, and now at the end of the year the price for all line 
fish is higher than it has been for many years. 

The statements for the past year’s catch collected very carefully place the value at 
the high figure of $1,582,402, which is $297,000 in excess of 1901, which was a very 
prosperous season in this district. 

The value of the materia] that the fishermen used in the pursuit of their calling, by 
a careful estimate is estimated at $865,37', beingan increase of $29,710 over that of 
1904, showing that more strenuous efforts are being put forward by our fishermen in 
order to win a better reward as the results of their labours in the waters of the Bay 
of Fundy. 

With a view of a clearer appreciation of this year’s increase in the value of our 
fisheries, I will quote the value of the catches for the past five years: 


) Remar eis ny von a He RE 
O05 oo. Oe ert ta tke! (ia vteliante MiG Ob: 
i ee aia’ ate ange ae ~PeRae wea 1,067,826 
TY Sa Spee palit ce ac ee ty AIG SG) 


1 egies at mt et Oe” hock iene .. 1,582,402 
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Considerable fishing by the use of dynamite charges being exploded among the 
schools of pollock that frequented Quoddy river and among the islands, was carried on 
during the summer season, more especially during our absence cruising on the Nova 
Scotia coast, but as the fishermen who used this deadly explosive were residents of the 
state of Maine, detection and capture were very difficult. However, by anchoring off 
Eastport for a week and assisting the United States officers, several offenders were 
arrested and heavy fines were imposed by the Eastport magistrate. When it is well 
known that fully two-thirds of all fish killed by dynamite sink to the bottom and are 
lost, a faint idea may be formed of the immense destruction caused by the use of this 
explosive. Although all fishermen are against the use of dynamite on the fishing 
grounds it is surprising how reticent they all are in giving information to a fishery 
officer with a view to prevent this most destructive practice. 

The replacing of the row and sail boats by those propelled by gasoline engines, is 
one of the changes now in progress among our fishermen. Almost every one of them 
desires to possess a motor boat, and as the numerous agents in their anxiety to procure 
new customers for their firms make the terms of payment quite easy, all obstacles are 
thereby removed and the fisherman is relieved from the laborious parts of his hazar- 
dous occupation. Therefore he is in better physical condition to attend vigorously to 
his fishing operations when he arrives on the grounds, and thus it will be the means to 
a large extent of increasing his catch. 


DOGFISH. 


The dogfish pest is still occupying public attention all along the coasts of the maritime 
provinces owing to the immense destruction of fishing gear by them, and the consequent 
loss of time from fishing while those voracious schools of fish frequent uur coasts. The 
establishment of reduction works will no doubt have considerable effect in lessening the 
numbers of this pest, but as yet none of those factories have been established in the Bay 
of Fundy. It is admitted that when the dogfish are on the coast, the schools of herring 
being preyed on by them results in their being driven off shore, thus causing the 
scarcity so often complained of by fishermen. 

Should the proposed canning of dogfish as an article for human consumption 
become a success, their canning will form quite an important industry in this district, 
and as they are reported by epicures as being a palatable fish, there is no doubt 
a market will be discovered for them. 


HERRING. 


A satisfactory increase will be noticed in the value of pickled herring; while an 
increase of $32,552 is the result of the catch of herring suitab'e for canning purposes. 
Those fishermen who are in the habit of netting herring on the ‘ Ripplings’ off Grand 
Manan were pleasantly surprised at finding better fishing than has been found there for 
the past twenty years, thus proving that the theories of the utter ruin of the ‘ Rip- 
plings’ as a permanent fishing grounds for herring were without any foundation. 

The sardine canning factories on the Canadian side, owing to an abundance of suit- 
able herring, packed 694,200 cans more than in 1904, having a value of over $32,000. 
As the capture of the herring schools forms the principal occupation of the fishermen in 
my district, it is a matter of great pleasure to be in a position to report to ycur depart- 
ment that the season’s operations have been so satisfactory to all concerned. 

Owing to this large increase in the catch of sardine herring, the numerous sardine 
canners in the state of Maine increased their output very materially over preceding 
seasons, and as there has been a considerable amount of carelessness exercised by the 
canners in their methods this season, it is predicted that there will be a con- 
siderable drop in the prices of those sardines not sold during the present winter and 
next spring, an over-supply of cheap sardine herring invariably results in their being 
carelessly packed at the factories, and as a natural consequence, a decrease in the price 
of the goods. 
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The rapid settlement of Western Canada by European emigration will ultimately 
lead to the packing of those fish on the Canadian side as this class of emigrants in the 
Western States are the principal consumers of the state of Maine pack. 


SALMON. 


The fishermen report a very successful season in this fishery, and the figures 
show an increase of 36,810 lb., having a vaiue of $7,362. During the first part of the 
salmon season the fish were very scarce, and those who were interested in this fishery, 
became downcast and disheartened, but soon the schools began to work in shore, and 
night after night the fishermen were delighted at the large number of this valuable fish 
that were becoming meshed in their nets. 

This fishery has every appearance of a satisfactory annual increase, and its great 
value warrants every means being adopted in order to encourage and make permanent 
this increase. A couple of rivers require fishways inserted in their dams, and when 
they are completed I am certain the fishermen will notice an increase in the salmon 
schools frequenting our shores each season. During the salmon fishing the weather 
fortunately was fine, which fact increased the catch materially. A number of the boats 
each stocked from $600 to $700 worth, and one boat lacked only a few dollars 
from stocking $1,000 for her season’s catch of six weeks duration. 


LOBSTERS. 


Although it is commonly supposed that this valuable fishery is gradualiy becoming 
extinct, the satisfactory returns for the past season show the reverse. Of course many 
contend, and quite truthfully too, that to secure this increased catch more fishermen and 
more gear were employed in this fishery. However, the next few years will determine 
this interesting problem, and as the value of lobsters is higher each year, it is to be 
sincerely hoped that the fishery will show an increase. 

2,988 cwt. is the amount of the past season’s increase, having a value of $29,880. 
On account of the financial returns therefrom, many fishermen are still sorely tempted 
to fish for lobsters illegally, but I am pleased to say their numbers are continually 
lessening, on account of the greater vigilance of the fishery officers. 

On account of the law in the adjoining state of Maine allowing lobster fishing to 
be carried on during the whole year, cur fishermen are tempted to engage in the illegal 
lobster fishing. Several of those persons were captured and fined last year, thus giv- 
ing a check which will no doubt result in much benefit to this fishery. 

Lobster fishing was dull during the winter months, the extremely cold weather 
probably driving them off shore, but in the month of May they began to come inshore 
again and good catches were the result. Some good returns in this fishery were made 
by some of the boats, especially between St. John and Point Lepreaux, one man, for 
instance, alone in a boat, caught $170 worth during the month of May. April and 
June also yielded good returns of catches in St. John county. 


POLLOCK. 


Nearly 23,000 of this fish were taken, principally in the waters of Quoddy river, 
although the Grand Manan pollock catch was well up to the average. The prices 
received by the fishermen were higher than they have ever received before. 

The pollock made their first appearance for the year off Grand Manan in the latter 
part of April and the latter part of May they putin an appearance in Quoddy river, 
and good fishing resulted during the summer months. A number of weirs at the 
island of Campobello succeeded in:capturing hundreds of quintals of pollock, the stock 
of one weir especia'ly being placed at over 1,000 quintals. 

Some attempts to capture pollock by the use of dynamite were made in the vicinity 
of the islands in Quoddy river, but through fear of detection and arrest very little dyn- 
amite was used by the lawless element in Canadian waters. 
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: CoD AND HADDOCK. 

A slight decrease will be noticed in the catch of cod, but the very high prices pre- 
vailing during the whole year amply compensated the fishermen for the decrease of 2,000 
quintals in the catch. Haddock were quite scarce all the season, and although extremely 
good prices were paid the fishermen for their catch, the returns will show a decrease in 
value of nearly $15,000, the total value of the catch being $40,080. 


COCKLES. 


More of our fishermen are engaging in this remunerative fishery, and all the catch 
is exported fresh to Boston where it is eagerly sought after by fishermen on the George’s 
Banks. Tt is reported on good authority that a cockle is the only kind of bait that a 
dogfish will not eat, while he will ravenously devour all other kinds of bait. 

High prices are paid the fishermen for all the cozkles they can procure, and $1,800 
was the result of their very short season’s work. This fishing is only carried on in 
the vicinity of St. Andrews, but there is no question, that it will soon extend to 
other parts of the Canadian coast. 


SYNOPSES OF FISHERY OFFICERS’ REPORTS. 


Overseer Frazer, of Grand Manan, states that an increase of $50,000 will be 
noticed this year over that of 1904. This increase will be found in the herring fishery, 
large quantities of them being kippered, canned, and smoked. An increase will also be 
noticed in the lobster fishery, good prices being received for them. A small decrease 
will be seen in the catch of cod, haddock, and pollock, with the prices of all kinds of fish 
ruling high. About 90 per cent of our fisheries both fresh and manufactured, go to 
foreign markets, most of them tothe United States. The close seasons were quite well 
observed, and the patrol boat assisted very materially in carrying out all the regula- 
tions. 


A number of the prominent fishermen are going into the business of putting up 
boneless herring, an industry that can be profitably carried on here on account of the 
abundance of material being right at hand. Herrings fit for the bloater trade have been 
very scarce and a large grade of medium herrings have been taking their place, and they 
find a ready sale at remunerative prices. 


Overseer Savage, of Campobello, reports that herring of all sizes were more plentiful 
than last year, but as the demind was limited the prices were forced down to a low 
figure. Our fishermen neglected the sardine fishing owing to the low prices, and turned 
their attention to line fishing. The returns will show that the quantities of sardines 
taken in this district was very smal]. There wasa large increase in the catch of lobsters, 
owing not only to better fishing, but also to the change in the size limit which allows 
the fishermen to take nine inch lobsters. As nearly double the number of traps were 
fished than last year, this may have something to do with the increased catch. Prices 
were high for shipping in the shell, and also in the canneries. 


All kinds of fish were plentiful and prices were higher than ever before received, 
with the exception of sardine herring. Owing to the large catches of pollock being 
made in a number of weirs, the total catch of that fish exceeds that of 1904, with 
the prices exceedingly high. ‘ 


Overseer Billings, of the St. Andrews division, reports a large increase in the catch 
of sardine herring but less money received on account of the low prices prevailing 
throughout the year. During several months, while the fish were very plentiful, the 
owners of the weirs received but $1.50 per hogshead. The few weirs that had contracts 
with the Eastport factory owners, received the contract price of $4 per hogshead. 
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There was an increase in the take of clams but the prices remained the same as 
last season. Owing to the regulations regarding clams being strictly enforced the beds 
_ are remaining in very good condition, and no doubt will yield a permanent supply. 

Some attempts were made at illegal lobster fishing but several of the offenders 
having being promptly arrested and fined, the others ceased operations suddenly. 

rato, Sirs 


Your obedient servant, 


JOHN H. PRATT, 


Ins) ector of Fisheries. 
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DISTRICT No. @. 


a 


COMPRISING THE COUNTIES OF ALBERT, WESTMORLAND, KENT, 
NORTHUMBERLAND, GLOUCESTER AND RESTIGOUCHE. 


Moncton, March 3, 1906. 


The Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—--I have the honour to submit my report of the fisheries in District No 2 of the 
province of New Brunswick, consisting of the counties of Restigouche, Gloucester, 
Northumberland, Kent, Westmorland and Albert, together with the parish of Stanley 
in the County of York, and the parish of Aberdeen in the county of Carleton, for the 
year 1905, with tabulated statements, giving the products and values by districts and 
counties, together with an estimate of the capital employed in the prosecution of these 
fisheries. 

These returns show an increase in the aggregate values over those of previous 

ears. 
J TI will now briefly refer to the principal kinds of fish caught. 


SALMON. 


The catch was very much larger than in 1904, and not only our rivers and streams, 
but the waters of our coasts were teeming with them after the fishing season closed, 
which ensures good fishing in future. 


SHAD. 


Less taken than ever, these fish are getting scarcer and dearer every season. Years 
ago they were sold at from three to four cents each, now they bring from 20 to 25 cents; 
then a boat in a few hours would net four or five hundred fish, as many as are now 
caught ina month. Nothing will restore this valuable fishery but a close time during 
the spawning season, say until the 20th June. 


HERRING. 
The spring run on every part of our coast was simply immense, and increased 
quantities were taken for every purpose for which they are used, the catch later on the 


Caraquet and Miscou banks, was hardly up to average, these latter are good fish and 
with more care in curing would bring good prices. 


MACKEREL. 


About the same asin ] 904. 
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CoD. 


I have to report a falling off in this fishery from previous years of about fourteen 
thousand ewts. of dry fish, caused principally by the want of bait early in the season, 
and the dogfish nuisance later. Prices were very high, which helped the fishermen out 
somewhat. Provision should be made to ensure a supply of bait at all times, 


SMELTS, 


Though the catch for the months of January and February, 1905, was rather below 
the average, the.weather was very cold and the fish were got to market in perfect con- 
dition, bringing extra prices, which made up fully for the slightly smaller quantities, 
but owing to the weather being so mild and changeable during the past winter, they 
reached market in poor condition, prices ran down, consequently considerable quantities 
are still held by shippers, and it is indeed fortunate that no extension was granted in 
February. 

e LOBSTERS, 

In the aggregate, about three thousand cases (140,000 cans) more were packed than 
in previous year ; the gain was principally on the coast between Chockpish and Miscou ; 
at Caraquet and some other places on the Baie des Chaleurs the catch was small entailing 
some loss to the canners. 


OYSTERS. 


_ I find the quantity raked was not quite up to that of previous season, but prices 
were very high. Owing to good employment elsewhere, not, quite so much attention is 
given to this fishery at Bay du Vin and other points on the Miramichi river, as formerly, 
and at Buctouche, Cocagne, &c., hard shell clams (Quahaugs) are of much more importance 


than oysters. 


CLAMS. 


Immense quantities, especially of quahaugs, have been raked again this year, while 
reserving the oyster areas in the several harbours during spawning time is doing much 
good, by enabling the clams on such areas to spawn, which spawn is carried by the 
currents and winds to all parts of such bays and harbours. Some regulations governing 
this fishery should be made giving space between teeth of rakes used, so as to prevent 
the taking of very small ones ; licenses also should be issued to give our officers better 


control. 
I have the honour to be, sir, 


Your obedient servant, 


R. A. CHAPMAN, 


Inspector of Fisheries. 
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DISTRICT No. 3 (Inland). 


COMPRISING THE COUNTIES OF KING’S, QUEEN’S, SUNBURY, YORK, 
CARLETON AND VICTORIA. 


’ Frepericron, N.B., February 20, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—I have the honour to submit my annual report on the fisheries of District 
No. 3, inthe province of New Brunswick, for the year 1905, showing the quantity 
and value of fish taken, also the materials and value of same used in connection with 
the fisheries of this district. 

A comparative statement of the value of fish taken and materials used in 1904 
and 1905 is herewith given, viz. :— 


Value of Fish. 


TH ELOO Amer hac tn Tate ae nee Y cache geet sy te eee: $65,256 


(FOOD wb wits caatan og’ Mea pte. lie gs Hela eect rani ation wand OOoOm 
showing a very slight increase for 1905. 


Value of Materials 


Ta TOOL ieee) soa SOC Sa tee tates pee hee ee ea ne $54,781 
Baie ot 3 alls Cy tae ae aie Rs ea 55,348 


an appreciable increase for last year. 

There are some features of the past season’s fishing which are very gratifying to 
all concerned, and IJ wish to mention particularly the splended runs of salmon in the 
St. John river, especially noticeable near the head of tidal-water, and the splendid 
surface-fly fishing enjoyed by the Tobique Salmon Club. This branch of our fishing 
was, perhaps, not any better in 1905 than the previous season, in the lower counties, 
viz. :—King’s, Queen’s and Sunbury, but there is a notable increase in York county. 
The reason for this may be that the ice in the river broke up much earlier than usual 
and gave fishermen a chance to set their nets before the salmon got past on their way 
to the spawning grounds. I trust the number stopped here, will not, in the future, 
affect the supply. It did*not seem to do so the past season as the sport on the Tobique 
was excellent, although some say that the fish do not appear to be of such good size 
as formerly. A very pleasing feature in connection with the past season was the 
discovery of a very interesting salmon pool about five miles from Fredericton. This 
was only made known about two weeks before the close season (August 15), but, in 
those two weeks more real sport was enjoyed by, probably one hundred persons, many 
of whom have not the time and means to take a trip very far from home, than they 
ever hoped to have in this line of sport. While no large fish were taken with the fly 
about forty nice grilse were. We look for great sport here in the future and hope to 
be in a position to give this part of the river special protection. Other fish, with the 
exception of trout, were taken in about the same quantities as usual. There is quite a 
falling off in the quantity of trout. Fishery officers ascribe it to the unprecedented 
low state of the water in all trout resorts. 
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The fishery law has, generally, been very well observed. We still have some 
trouble in the county of King’s regarding the dumping of sawdust into the stream, 
but I think not as much as formerly. Probably we have more violations, with regard 
to the taking of fish, in York county than anywhere else. There is greater oppor- 
tunity to do so than elsewhere in my district. The extra men allowed me for a 
few weeks last season resulted in much good being done. Much illegal fishing, drifting 
with net at night, was prevented, some seizures of nets and other materials made, and 
a few small fines collected. 


SALMON. 


As previously stated in this report the salmon fishing, generally, was very successful 
andj indicates that the protection we are giving, along with the very efficient 
protection given by the Tobique Salmon Club to these fish on their way to and after 
they have reached their spawning grounds, is bearing good fruit. TI am satisfied that 
if we could place a sufficient number of good special guardians on about fifty miles of 
the St. John river, from the head of tidal-water up, and the present restrictions 
regarding the issuing of fishery licenses continued, the run of. salmon in a few years 
would be immense. As stated in my report for 19C4, I would like to see the license 
of 3 cents raised to 5 cents per fathom. 


SHAD. 


A gratifying increase in the quantity of shad taken, salted and used in the fresh 
state, is reported by the fishery officers. The market for shad seems to be unlimited as 
when properly salted they are an excellent fish for winter and much sought after. Our 
shad fishermen receive a good sum for the fish. 


HERRING. 


The quantities of these fish, taken, does not seem to vary to any extent, from year 
to year, and are reported only from the districts near the salt water. 


ALEWIVES. 


The quantity of alewives reported as taken show a slight decrease. I was of the 
opinion that this would be so, from conversations with fishermen early in the season. 
Possibly the industry was not prosecuted to as great an extent as in some former years. 
The market, however, was good and fishermen had no trouble in disposing of their 
catches. 


TROUT. 


I have to report a falling off in the quantity of trout taken in the past season. 
This little game fish is looked upon as the most general sport producer, and if they are 
shy or scarce it is very generally known and a host of people spend more or less time 
in their pursuit. The very low condition of water in all the lakes and brooks the past 
season is supposed to be the cause of the smaller quantity taken. I wish, here, to thank 
your department for the interest taken in producing a stock of trout fry from the 
Bartibog Hatchery on the 14th of June and taken to and placed in Magaguadavic and 
Davidson lakes by Overseer McKay and Dr. E. W. Henry, of this city. These fry 
were received in very good condition and I trust will be of benefit to these lakes. 


PICKEREL. 


There was considerably less of this fish taken in 1905 as compared with the 
previous year. I have been requested to bring to the attention of the Fishery Depart- 
ment the advisability of making it illegal to fish for pickerel with a net of less size than 
three inches mesh. It is claimed that a great amount of undersized fish are taken at 
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present. A change as suggested would, no doubt, be to the advantage of fishermen in a 
short time. 


BASS. 


Practically none of these fish are taken in this district. A few licenses are granted 
_ and a small quantity of bass caught for domestic use. 


STURGEON. 


I can report with satisfaction a small increase in the quantity of sturgeon 
taken. While the total amount is not large, as reported, the per centage of increase in 
both fish and caviare is very good. I trust, with good protection this indusury will 
again grow to large proportions. 


SYNOPSES OF REPORTS FROM FISHERY OFFICERS, 1905. 


KING’S COUNTY. 


S. G. Coggin, Sussex, reports the law well observed in his district. Trout fishing 
not as good as usual. It is thought the water was too low. Three very nice salmon, 
weight from 10 to 13 pounds taken with the fly in the Kennebecasis, near Sussex. 

S. G. Myers, Norton Station, reports fishing generally not as good in his district as 
it was in 1904. 

S. G. McCready, Penobsquis, reports trout fishing poor on account of very low con- 
ditions of streams. 

S. G. Dunham, Grey’s Mills, reports fishing in his district much better than usual. 


QUEEN’S COUNTY. 


Overseer Hetherington, Queen’s East, reports the fisheries, generally, in his district 
as being in a fairly prosperous condition. Shad fishing particularly is prosecuted to a 
very much greater extent that it was a few years ago, and a greater demand for this 
fish than he ever knew before. He again suggests that alicense fee of $1 per net be 
put on shad fishing. Evidently there are some young sturgeon in these waters as Mr. 
Hetherington says they are acurse to shad nets. He reports the law fairly well ob- . 
served. 

Overseer Bulyea, Queen’s West, reports that his special guardians attended well to 
their duties, the law very well observed, and fishing about as usual. 


SUNBURY COUNTY. 


Overseer McLean, Sunbury County, reports alewives very plentiful and sales good, 
The catch of shad was very good, but catch of salmon is light. He thinks the first good 
run came so early that they got by before fishermen got their nets set. Mr. McLean cor- 
roborates Mr. Hetherington’s statement-that pickerel are becoming small and thinks it 
would be advisable to amend the law so that the meshes of pickerel nets would not be 
less than three inches. Mr. McLean recommends that a fishway be built in the Hartt 
Mill dam near Fredericton Junction. No violations reported by special guardians. 


YORK COUNTY. 


Overseer McKay, of Fredericton, reports that the salmon fishing in the St. John 
river during the season just closed has been very far above the average for a number of 


FISHERY INSPEUTORS’ REPORTS—NEW BRUNSWICK 133 


SESSIONAL PAPER No. 22 


years. Many of the fishermen claim there were more salmon grilse in the river last 
season than any other for the last twenty-five years. 


On the Southwest Miramichi, the run of salmon is gradually falling off each 
year, and the last season was unusually poor. Accordingly foreign sportsmen 
are also decreasing. Angling at the head of the river in Carleton county is quite 
extensively carried on by fishermen from the upper St. John river and the local inhabi- 
tants, chiefly for trout. He attributes the scarcity of salmon to overfishing in the tidal 
waters of the Miramichi, particularly below Chatham, where two shipping fish mer- 
chants are located. 


The catch of trout is much less than last year both in our local streams and in the 
lakes as Oromocto, Harvey, Skiff and Magaguadavic lakes, all of which are very 
close to railway accommodations, and if well supplied with trout, Americans would 
build cottages and with their families remain at these nearly all summer. A few. 
have already done so and others would follow if good fishing could be relied upon. 

Reports say that considerable illegal fishing is being done at Oromocto and Harvey 
lakes in the early spring. Some few get a trout license and there being no guardian on 
duty at that time many others are said to take advantage of that fact and go along as if 
they also had licenses. I would therefore recommend that the guardian be appointed 
about March 15 or April 1, at the latest, and to remain on duty during your pleasure. 
Shad and other fish are about the same as last year. : 


A very pleasing feature of my report is a new departure in the mode of fishing on the 
St. John river. Trefer to surface-fly fishing for salmon. About August 1 last, two 
local sportsmen were induced by Guide Thos. Phillips to try their luck at a pool about 
five miles above the city of Fredericton, where they had the good fortune to land two 
salmon each during the afternoon. The good news spreading rapidly throughout the 
city brought lots of sportsmen to the scene, with the result that up to the beginning of 
the close season (August 15), over forty salmon and grilse were taken. One keen 
sportsman, Mr. Thos. Peters, Deputy-Commissioner of Agriculture for New Brunswick, 
on last day of the season tried another pool about two miles further up the river and 
had the pleasure to land a six pound salmon. The whole being a most excellent showing 
and gives a positive contradiction to the often reported remark that salmon would not 
rise to a fly in St. John river. These gentlemen, very naturally and justly so, 
feel proud in being the pioneers in this most excellent sport, and it is to be hoped 
as the seasons come and go, many other pools will be found until the river will equal, 
and perhaps excel, any other in the province in giving sportsmen the enjoyment they 
have so often wished for. 


I regret to have to report Wellington Davies’ death, at about Nov. 1, 1905. He 
was guardian of Kedron lake and Magaguadavic river and lake. Re filling his position 
I will report to you in the near future but at present think it might be divided between _ 
Guardians Stack and James. Will also ask some change in protection at the St. John 
river. 


CARLETON COUNTY. 


Special Guardian Brooks reports some infractions of the Fishing Act, but, although 
he did what he could to enforce the regulations and prevent a deal of illegal fishing yet 
some was done, and he was unable to get the names of the parties. 


VICTORIA COUNTY. 


The officer was unable to get a report from the Tobique Salmon Club, but from 
others who are acquainted with the state of the fisheries in that river, and from infor- 
mation I got from parties who fish on that river we learn that it was again a splendid 
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season. The special guardians under Mr. LeClair attend well to their duties, and I 
would not forget to give the Tobique Club their due credit for the very efficient protec- 
tion they give the salmon after they reach that river. 


Overseer Gagnon reports a decrease in the catch of trout in some parts of his dis- 
trict, and like other fishery officers thinks it is because of the very low condition of the 
streams. With the exceptions of a few minor infractions, the fishery law was well 
observed. All his special guardians have done their duties satisfactorily. 


I have the honour to be, sir, 


Your obedient servant, 


H. E. HARRISON, 


Inspector of Fisheries. 
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MARINE AND FISHERIES 


Ba 
RETURN showing the Kinds and Quantities of Fish and Fish Products 


Fisuine DIstricts. 


| Number. 


——_ eee 


Charlotte Co. 


1, Lepreau to Red Head... 
2}Red Head to Letang.... 
3\Letang to St. George.... 
4/St. George to St. Stephen 
5|Grand Manan 
6|Cam pobello 
Zi Ost Isles. oh eh os 
8)St. George and vicinity . 


ere crore 


see emcee swe eceee 


Totals 


uA lens @ © «6 Ove s 0b) a 


St. John Co. 


Site sobn City. aso. ss. .e 
2|Lepreau to Chance Har- 
OUYE ES Bt oa ete EE 
3/Chance Harbour to Mis- 
POC ered tes Genet ors Bat ees 
4)/Mispee to Tynemouth 
CrCOK hice Wes ae oe 
5|'Tynemouth Creek to Al- 
bert Co 


CPt ier Ole) w (Giro ene (6x68) \@ 


208: aia: fe [b! hee. 1g) Ane (8) oe 


Grand totals... 


.| 90240 


eae 
{od} 
ee 
Eg Une 
By hed 
a job) 
a |e 
Qe) ps 
| = | 
Beige octet 
mM 
as | 28 
— — 
| 
ae 1280 
9600} 3150 
be Bene 840 
PPS as 2 400 
56640} 3310 
24000 560 
ees Ale 235 


eeeceefosceesne 
eececes 
a be Tye 


teceece 


729 
2385 
12160 


coer ee 


____. 


| 
| 


s 

eS & % 

if Ss & 

i oa ad 

3S é S 

ide, tae E 

oO Oo ee 
~ 400 51000! 17000 
250. 76000; 75000 
54! 13000! 216000 
1540 201000! — 42500 
380| 47000) 618000 
100, 2000) 10000 
2724'390000| 978500 
tigen? 150000 
700|......).. ey 
Nelle Spee 
792\...... 150000 
3516 390000 1128500 


| Haddock, dried, cwt. 


Sane. te. Oy = 


ee eece- 


soe ee 


oe eee o 


see eae 


* Add 57,600 cans of hake at 10 cents. 
In No. 2 add 200 lbs. of tom-cod and 2,000 Ibs. of trout. 
+ 26,100 of these cans are clam juice. 
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Brunswick, for the 


— 


KINDS 
: \ 
(Sen) 
f4/¢/ 3 
Oo nw ° o 
SPU Meee a ete 8 
QO i“. s cs ee) 
“TO a S oO Let 
XS ia jo) 3 BS 
QS A, n wd = 
oq a a 5 2 
TOS a, 4 ae = 
eS a oS > ES 
an) an a) a aa 
Re AEs DAO, i E20. ee 
41600) 6530! 7550 350. 
Re 3h 900 400} 2000; ..... 
7500 600} 1400 26| 960 
15400) *6000) 6500; 4515) 4400 
aes 6250} 6300) 13050) 11000 
Spiel ork cnet cil < Peete LOOO RE. tee 
63900} 20490) 22150! 21061) 16360 
vate L120} 120015; a ees 
nn ene 500 Tah 
PoE SES a eo Be 140015) 
aya ole: Bisa 
vag 1620} 1200) 1520)....... 
63900) 22110) 23350} 22581! 16360 


Add also 360 brls. of cockles. 
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in the Counties of St. John and Charlotte, Province of New 
“Year 1905—Continued. 


or FISH. | 
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Or the Yield and Value of the Fisheries in District No. 1, New Brunswick, comprising 
the Counties of St. John and Charlotte, for the Year 1905. 


Kinds of Fish. 


a pas Se a eR NS oe NS a SE 


Salmon, fresh in IC: Vals tds kaos oboe Se ea ee Lb. 
Herring, kippered.. Po ia AMR AAT AMEN TRC. oe ame " 
" " canned.. MAC ree kU RON eT ce SEB St Rh Cans. 
" SCHL SG MEER Ey ye Tepes Boa y oc IR NrS VSR a Gre dir Bic He Brls. 
a Frosh: or LLOZEI he ois eae whee ls es eae eee Lh. 
Woe smoked alovers tate ie fda SGWa Ns toicter a Tee ove ifaice eWOMs ss eigen) ees sete Teles eas "W 
Hiovsters, ‘fresh)ioass. 2 v. 4s ees yo | cadences canteen BIRLA. 4 SmI Cwt. 
" GAR TIO TRUS yh ee arid hance aE tas eer ee ata Cans. 
DR BUILTOU oe a chante loimatt nine sia eens ES ice ed aN MRE Cwt. 
FE RTOS OF ETOZEM ae. cools atosis we ees Paes Pa ae GEN Eb: 
Haddock, fresh. AP Seat 
rT avieds fu na. Sede c Beas ae Cwt 
" smoked finnan haddies. . Les Ho 
et alse * GYISU ee nc daze ele DR ei aaa, ee eens 1, Cwt. 
" sounds ROSY ea aE OCRA CLICRO, Cha CR CIRO OLCn tae A eee Rye GeO O Lb. 
te COUIIOU os. s horns aaa AAR, ste enone Lorde Ro Peaaae) aoe Cans. 
Polloclstdimed sur ca ia-padeate 28k) oy eres eens en _ Cwt 
Eh ale buenos iia’. 25. as ent een ad Ee hit a sia Libs 
EEA Eee re ies aE an A OS ge Nog ot Choos ene 7 
SR eee eed es ee BOR SSE hie lblmnles yo a UA oy tek Se Brls. 
OAL: Des Rt os Ores ae trr tae a tetas Gr Aaa ry ree ata aac h Lb. 
RAW WAVER. ceChs hse Sara he ee. eRe tema eoemats Lene Brls. 
MLSE AN Rh be) aos SPR ot ND foe ca nmin acta emai shop MN Lb. 
ES CAEN PER A ed Mi Ad, PRL Ab nd RMON ARS Oe aa 2 Drs, 
Sardines, preserved Ru Ae Taek te inte wd Seek Meee Vali cy eae ae Cans 
" POSEN chico Ae lo actaeee tae ae ews sete Mone nceanaevis tase Brls 
WEG MOCES ae A gute rete e ode oe ye a oe a he Nata Lb. 
iain-Cod OF ArOst FiSIi.g <b hice ae eS ct steel ew aor Dye 
ELLs oo he Aa a etary brates ye intone eee NS see er etstonals Brls. 
Clams in shell.... . Py Pe aM i as ABs aria ay SE Pe Pe Jt Re oc Ot RD " 
We OCADMNGE |< sic 0+ wees prin ins pee ReNere see ale nme he Cans 
jui ce Dar chokes ean Co bap AP CLC Ole, CRG ACO RO " 
Belonn in shell..... Pears hes ene 6 hit sta Seon hess Brls. 
" DLESET VEG O80 Ss cri age iin Che eevee cca mae eet Cans. 
Bishoilors wie. HN Ae hag alec gate ot Nes ae fe Oh eo pail Um lactone Galls 
FRISCO LAS SDA LG) Seed Roa. Bee toc cae emere ha cose Saaehte, one aPameR Brls. 
" PUPAE cre ce ere ere ts ue te 6 ane ler als uate wee Leen RC ek es be " 
ackles eS RE SED URL RW eS ARE ain 5 ON 2) " 
Total valuecof catehttior 1900 9... ee. wee ase ss 
" " 1904. Sew hase tak 
Value of increase for 19002 2 Ain -s eae es 


Quantity. 


331,110 


eleecce reeveerne 


eleeere- eee seve 


6: e768 fe. 016) & .e16! 6. ie 


ete ec eer eeeee 


eroleoeesceeereeoees 


A. 1907 


$ cts. 


66,222 00 
15,700 00 
21,180 00 
35,865. 00 
7,680 00 
91,304 00 
121,600 00 
22,560 00 
15,822 00 
15,600 00 
33,855 00 
6,225 00 
3,834 00 
49,747 50 
11,675 00 
5,760 00 
45,160 00 
1,636 00 
200 00 
8,750 00 
1,750 00 
48,100 00 
7,170 00 
1,500 00 - 

183,600 00 

672,992 00 

78 00 

6 00 

340 00 
5,972 00 
35,710 00 
2.610 00 
2,280 00 
3,000 00 
10,287 60 
24,079 50 
750 00 
1,800 00 
1,582,402 60 
1,515,391 30 


67,011 30 
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139 


Or the Number and Value of Vessels, Boats, Nets, Weirs, &., engaged in the Fisheries 
of District No. 1, New Brunswick, comprisihg the Counties of St. John and 
Charlotte, for the Year 1905. 


Number. 


Material. 


en 


iCsSCISS PNM AGE eC ear to, )S Sen eae Reba ee Dena NGG ea ER aha 
ESOP ES We cent RAGE eee cS ates wtay Rida) BERS See ad te OO RCM Mat SC ECE bn tees 
Gill-nets, fathoms 148,025 

Weir seines 11 6 


ise) [6: (ei mie fete. eel is lei ele er aile fa hy (le eye isin ids, «) wnce 66) 4 Sse! wi Jahied mls!) 9/6 [fu 6)e) ave « 
5 ha a I Cc 
veneenee. 


SIMmortameters t.¢.0. Ge eck ; 
Hand tres4600°)..2 


eure 6) Ketone a, 4e) Oh)» Oba Use eile! a} ay sta: felt sina § clei, (a! ai Levienie tegeneria: ‘a 
| (6) (ew eiret es © ix 0] @ +0! 60) '@ & ©) vy Oo! 1m: esis) | sii cele (6) obi melee) bees 6 (al ep sie 
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Return showing the Number, Tonnage and Value of Vessels, Boats, Nets, &c., and 
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FISHING VESSELS AND BOoATs. 
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Kinds of Fish, in District No. 2, Province of New Brunswick, for the Year 1905.. 
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Return showing the Kinds and Quantities of Fish and Fish Products in the 
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Fish oil, galls. 


| Fish as bait, brls. 
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Or the Yield and Value of the Fisheries in District No. 2, New Brunswick, for ' 


the Year 1905. 
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OF the N umber and Value of Vessels, Boats, Nets, Traps, &c., engaged in the Fisheries 
in District No. 2, New Brunswick, in the year 1905. 


Material. 


a. SS rr 


Value. 


$ $ 
Peete woselal 2.780 tons) e coy. ds iu. 1a ke ee 100,400 
5,007 " OD USMY Vea) cee iat Ae SP bw oe bs rine? ie ia) eine ae ak a 147,015 
Boe OO AONE SUL Bets iG Veet OL a. Siege ohh. suede | ea 364,500 
Domb raw lec. cetemar a weak tts ELE ah Fe ects. eee a Regen Cet ree Mae te 1,960 
SPLOT iS Jol SO. 2 iba vetlel a  Mea ies os ac 1,060 
ae eu vOUy Nelson taonnet see tee er Pe 136,400 
Pea Maer sk nk ee dee a st. a 4,115 
a eee 755,450 
BO ROT COMM ORen tenon. tee OR rs els aa ee ee, 102,100 | 
fe Oe aR ee tae ee ete eo ble ik le 220,450 
——-- 322,550 
192 freezers and ice-houses........ SAS pt ade eet mn ES eae Pe Re 70,600 
Boo smu windike NOUSCS: Jython. OY 6 eo ge, 45,640 
49 piers and wharfs...: .... . Sg Pk te PRR SS 29,800 
ISU SSS 4 V0) 3 fo, A nv na a RI | 23,500 | 
SUNS ATES elo ree ar Sele a 13,800 
——_ ——. 183,340 
DON nb St eM Rat ii ee ne Reet ies ty 7 1,261,340 


eR 
(2) 
(o>) 
< % 
- ° 
> 
Q 
oc 
xt 
4 4 aS 
w= OSS GZ8 00866 006 “G3 008 ‘Gg Sh1S 06¢‘T G6S‘OT 96 8 000‘ | OF Bete eG eee, a s[vyOL, 
a eeveten sco Sortie ites is 000 ‘OT 091 00z 91 ! GGF GhO'S% Note el re 5 Via oh eh Gabe, SOR eer en a rent aas ne eo BLIOOL A 9 
SO ua Og 02 000‘8 00G 000‘T 0g Oot Ocr Ch AN ela he ie weber cer er 3 ea teenies det comes ue tele Ceromens umichn SgsInela Waa + WOJTAVO, G 
MR 
8 ue) iSeleel 8! “6 O0T 00¢‘8g OZL‘9 000‘ZT age 0Ge 000‘% CST SN a el ORS || thy ON ioe Mak ee CRI [SCA CaM POOR) BORE RC CE TED EC SE] Ci: one yIo K f 
= ae ee 008 000F Gls‘ol 00¢ 00T Os¢ 8g 8 000°C | OF j pte Tk ieee: eves ATRQUN EG 
dy 
2 OE 000‘% OZT'2 GZo ‘LI ZL 098 0G6‘S 9G alan ois) volllicwlke ie Key mater) ocr eae emeles | laeirenelce .aee Paria ee Fer ee a) yee Caza Oe sudan?) j 
& ¢ ‘6 ‘ ‘ ats) fe: e)-€ Ars ed sriemeie nepal eiteire ier ie elace. Seis chcany os RVs. abe elxsl (ol wLeMinl WNL, ceve Ta, Ch e.6 ns 
a 0G 008 000 ‘0 000°8 000‘ET 00¢ GBS 00° 00T : ssury) T 
at \ $ $ $ 
| am +e eee Sa ieee aes, Se ee ee aos ee ee = | 
=) ' TR 4 A, 
= ey 2 e 5 = 2 = = AA igloo al ve 2 
= 4 2 5 eS > 5 5 = 5 = ¢ = 5 5 
a S sy ° ® eS oS ® o ® © x o 
oO = | 
= a re re a ees ee ae “sa1gUnOD 
2 . 
a "SyoU-[[LD ‘go0uvy_) PUB SqyvVOo_d *S[OSS9 A, 
“IVIMELV [AL ONIAST HY 


"GOGI 180K 944 10F oOImsuntg MON jo 90UlAvlg ‘CON 
qolaqsiq] Ul YsTy [JP JO PN[VA pure Aquyuen?y eyy pur “om “939 N ‘sqeog PUB S[OSSO A SULYSI jo On[V A ‘douloysty Jo woquinyy oy} jo NYOLay 


‘© ‘ON J9WISIG—MOIMSNNUA MAN 


146 


147 


FISHERY INSPECTORS’ REPORTS—NEW BRUNSWICK 


000‘T | 009‘eF OFFS GP 0296 | 00%‘FL | O0S‘80L | oGz 006°0T | 0098 | 0000S | cttt tte ST®IOT, 
SOMES Rims en (Meera e ao eet « (eran |RiiieiS.O O° acess te tp GT eivasint (mis iterre||-ordets aweirey toitenry Ou Seta Peis ce <a 006 ‘GT 00c‘s a eS OR CR HORT ich rs ey our) gel es ""BLIOJOL A 
a aeieeicy | ie mwiie |: « Sisters Viewsat a6 che ewes) 9 es OL aiieiie paierne lente 000 ‘F ket?! “le ue sa Sen enel Vincent, 000 ‘GT Sion wran evar [pss coaeue Feuer el icdiwi onan sites) Meer wteh pment ag ot ee WOJoTIV) 
See s@ a evevte,.s 009‘ 09% sche eee | bein. telteltemel ele 000‘G1 000‘0Z eN'e! (ek suren alee 000‘9F Pipe. wxel eta Kaye M's ver ewer tet ene PW eC fa ies sat y tee ha AN Ga he = 
000 F 00Z‘T tipi twhter vad liiete. jeltal plane: te: 008% 000‘Ge Cie ONO “CaS 4 000‘T ete Oc © |Poec ee SUI ea State e oa eL a sig kallenie! eer caumiceWentsivar tee pre Arnqung) 
000 ‘Te 0€8 ost la So ee) owe eo. eta 2.6) 009‘2¢ 000‘S¢ a6) wile le janie helt 000‘G OOL De vertelie ale See ee a wee ear a a (6) Le fela mie at sal inh atiey ie . ‘s,uaend) 
000°T | @00°¢ OgT 06 | 0¢9°6 | voo‘et | 0000s | ogz DOO DG me ie eco OO Cae ena ae S ae wk ge §,3UL 
2, £6 S eae 4 7 a = a ie S ce 4. 5 
< oe igel ate BS =. c g n E = park ie a 5 4 
PS ox & aa oD 5 3 ie a o. om wes oe g 
= = 2 = re P e P s a ae \ ‘ era ta ‘saTqunoy : 
® as ’ eae = Se = SS = % 
Ler] ct eel | a m2 
8 TB & = : = 
i} (ory joy 
a } a | ‘ 
) br} n 


SESSIONAL PAPER No. 22 


‘GO6I ‘FOIMSUNIG* Mo N Jo SOUIAOIT “EG ‘ONT qoagsicy ut Ystq jo serqiqguen?) pue spury yy SuLMoys NUOLAY 


10 


22 


148 ' MARINE AND FISHERIES 


6-7 EDWARD VII., A. 1907 
RECAPITULATION OF DISTRICT No. 3, NEW BRUNSWICK. 
Yield of fish, 1905. ~ 


Kinds of Fish. Quantity. Price. Value. 
$ cts. $ cts. 
Salmiowise& so eesceis eae eee eae pee PIs CAR SG. Lb. 99,300 0 20 19,860 00 
Shad, salted...... th eae a CNRS Ten gn ze Sat Pian 4 Mes SP yee eee Brls. 825 10 00 8,250 00 
ti cs TERRES Mckee ie Pokaan ee Yee ae ene . aaa td See Lb. 74,200 0 05 3,710 00 
Herring, salted no 0c 80. tee date hme ees eae eee Brls. 250 4 50 1,125 00 
" ehh and amoked, Gliese eee ee nen coe he an 20,000 0 02 400 00 
WV hatenehoce Ft nae aaa (a He tenes dk ely RN to Beh 8,600 15 1,290 00 
Be POMLG, oe ete aera nee noni wha eee scacimtcs Ring egtaeee Se ek er 102,900 0 10 10,290 00 
Bass. A eo Be hres em th dere alg age oe " 250 0 10 25 00 
Pickerel ..... I Me APCS Ee ole WR Es ROS paar " 108,500 0 07 7,595 00 
Alewives, salheds ctr ke cate ce sae ee teks See ee Drs. 2,440 4 00 9,760 00 
" fresh and smoked............ Decora lection acdsee I Set 43,600 0 02 872 00 
SS BUT GOI ee ae tae aera a ne are ak oe ae oe ae. Say 9,650 0 08 772 00 
" caviaire . UE ne a EE REO bil Pero deale 3 5 AA nea eee 1,000 0 90 900 00 
Bye ee 3 ed A ae cee pee eee a Bee 45 10 00 450 00 
Coarse and.mixed fish s..c/ (ate. c. 5 seer Nee ai heres tee " 770 2 00 1,540 00 
ROE take eis, Oe Ge TA ee RM Te ar TO eek RIOT wectetesh rene ofeOnd te si me 66,839 00 

REC 


ee ee ee 


Materials. Number. Value. 
$ 

Men employed Hshing < ./2.c6 = icc ku snes oe exes ecg ieee Aer ee ee 1,598 
Vessels (tonnage 40), 2.0) 5.2 Sheee Tee I SS re et to rgd. SOR aR ee : 2 2,000 
Ti Gada. tet be ao Ba. Lena yee oe eee oe A a eee RM Mee ORE sec 956 10,525 
Cilenets fathoms) .222. .<.- » $00.28 ee nay: Be eee cee een tee erode at ete 55,800 25,900 
Seats aL Tg DALAT 1 Cc: Sane ot Re ar Ries ee eae era Re mE ADR SURO ARS A 2 Sed oa Tee. 1,920 5,013 
MeL GEA Sg aoc sates FREES. Re o's CRs ee et et ee Ne ani nea 50 50 
Cottages, smoke houses, ice houses and F PORE ORR. os Suck ia Rh meee om 207 11,860 

Wi 2. ae OMEN Pare a 7 a AGE TR OIE Ae AB eee 55,348 
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SESSIONAL PAPER No. 22 
RFCAPITULATION 


Or the Yield and Value of the Fisheries of the whole Province of New Brunswick, 
for the Year 1905. 


Kinds of Fish. Quantity. Rate. Value. Total. 
$ cts. $ cts. $ cts. 
Salmon, fresh 72550 4 ROR AY ie sou iF ey 1,597,680 0 20 319,536 00 
" COTITICH URS Miata ota tele Me gees " 4,300 Orth 645 00 
" SEE! 216 eae Pet Wy apa ba pre tae eo ious 7,500 0 20 1,500 00 
; eet 89] -GS1 00 
erring salbed th eae Co eee  , ee rls, 176,120 4 50 792,540 00 
" DEGSING epee TL el eh oS, Lb. 2,923,000 0 01 29,230 00 
" 56, Oo) oso Al 7 aaa oe ea aD " 368, 800 0 10 36,880 00 
— —} 1,145,394 00 
mA sekoroborresttew, 16: tad | .c kak eo oe es. " 268,500 0 12 32,220 00 | 
" RELCCU Teme kee Chis Se. Brls. 280 15 00 4,200 00 | 
—--—— — 36,420 00 
Lobsters, canned..... a Pare OR iy iia Let meg oad BY a 2,249, 440 0-25 562,360 00 
" frose-or alive wy ch... Gn i. ose: wt EAB ORO Mg meat 159,760 00 
ee 722,120 00 
Cod sdriediy,.s 227.j's2. 2. SOT Peer aay " 77,146 4 50 347,157 00 | 
est hOstrmpcurie ho Ue re Lose) Lb. 380,000 004] 15,600 00 
in tongues: ..4) OAS ee ee Brls. 290 10 00 2,900 00 
——— ——| 365,657 00 
Pd Acdock «dried the [bie ee ee A Oar sie 3,955 3 00 11,895 00 
any ESET, 3 ih MRRPOGt Bee neath poe Ree Lb. 1,128,500 0 03 33,855 00 
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Pano micsM ee 8 er eee Se Brls. 336,496 2 00 672,992 00 
" CANLOU don: Soe Oe aaa oem .. Cans.| 3,672,000 0 05 183,600 00 
: —— 856,592 00 
TLE EE (gh gy en Ee Re e aee ne Brls. 857 BOQ ca oe ess | 3,428 00 
Behave oe eee, te abl ghee x ogee 14,300 Dy ODA roe fei) aa | 71,500 00 
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Bere ASAE paren: Bonet eae, |, ocak " 103,203 TOO eu testes aa - LOR S04-60 
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AQ ae i 2 Ate Oe et. cae Galls. 58,382 125: A a ri a 17,514 60 
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Or the Number of Fishing Crafts, Nets, &c., in the whole Province of New Bruns- 


wick, for re Year 1905. 


Articles. 
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167,300 
158,570 
422, 850 
30,500 
136,740 
1,060 
212,700 
10,465 
10,813 
50 
110,606 
246,711 
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APPENDIX No. jo. 
NOV A’ SCOP 


District No. ‘1—-Comprising the four counti s of the Island of Cape Breton. 
Inspector A. C. Bertram, North Sydney. 


District No. 2—Comprising the counties of Cumberland, Colchester, Pictou 
Antigonish, Guysborough, Halifax and Hants. 


Inspector, Robert Hockin, Pictou. 


District No. 3—Comprising the counties of King’s, Annapolis, Digby, Yarmouth, 
Shelburne, Queen’s and Lunenburg. 


Inspector A, C. Robertson, Barrington Passage. 
DISTRICT No. 1. 
Norru Sypyey, C.B., April 16, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


S1r,—I have the honour to submit my annual report of the fisheries for the year 
1905, for District No. 1, comprising the four counties of the Island of Cape Breton. 
Herewith I inclose, with report, the statistics, giving the products of the fishery for 
the year in kinds, quantities and values, together with value of plant and material 
employed. : 

I am pleased to report that there is a very marked increase for the year in the 
total value of the fishery, over that of 1904, of $174,078. This increase is made up in 
the general yields of all kinds: the leading commercial branches as compared with the 


previous yield in value as follows :— ~ 
1904. 1905. Increase. 
| ULC NCH T=) Ne omnes eae ie ea $206,268 $318,174 $111,906 
DO USbehe ee Si te ee 319,095 369,101 56,005 
PLOT ee ec es hee 86,745 122,849 36, 104 
COC Ke eumere ety ae kts 80,175 97,929 17,754 
SET TE Te epee a Poni, aie 27,226 28,840 1,614 


In order to see at a glance the result of the season’s operations by counties, I 
submit the following compiled statement :— 


County 1904, 1905. Increase. Decrease. 
Cape Breton...... $270,254 $341,314 $71,060 
Inverness 4"... 222,385 313,557 15772 
Richiiond 2.2 85 493.585 526,196 32,61] 
Wictorias ei oS, see 1 76. bait EPR SS, Cee, $20,766 


1,164,802 1,338,878 194,843 
20,766 


Thefease te Orta .. 174,077 


156 MARINE AND FISHERIES 


6-7 EDWARD VII., A. 1907 


It will thus be seen that the season’s operations have been successful. Of course 
the increased price of commercial fish has materially helped to swell the total values. 

In the whole district the statistics show there were 109 fishing vessels employed 
against 111 and 634 men employed against 624 men of the previous year. The value of 
those vessels engaged in 1905 was $45,480, against a value of $45,975, in 1904. The boats 
used last season numbered 2,939, against 2,734 in the previous year, and the number of 
men employed was 5,237, against 4,866 men in 1904. The value of the boats employed 
last year was $64,215, against the value of $55,084. Thus while boat fishing increased 
by over 2/0, the vessels decreased by 2. There were 5,866 men engaged in the deep 
sea fishing last year against 5,490 in 1904. The total value of.material used last 
year in the fishery was $572,165, against $498, 268, during the previous season. 

With the increase of trap-nets and bait freezers, the fishermen are not likely to be 
handicapped in future years by scarcity of bait. Last year seven trap-nets were 
set, an increase of three over the previous year, and 37 freezers and_ice-houses 
last year, an increase of three over the previous year. The trap-nets employed next 
season will more than double thove employed in 1905, with an increase of half a dozen 
freezers and ice-houses. The fishermen, therefore, are not likely to have so many weeks 
of enforced idleness as a result of ‘no bait.’ 

Adverting to the employment of trap-nets, I may here state that on the northern 
coast of Victoria county during the first part of the season the quantities of haddock 
taken in two traps could only be handled with difficulty, so great was the catch. It is this 
evidence of immense school of haddock on that coast in the early season that has caused 
so many of the fishermen to apply for trap-net licenses for the approaching season. 
The owners of one of the trap-nets, through inexperience, allowed their fish 
to become damaged and unsaleable and lost money. There is no establishment yet 
_ started on the northern coast for the converting of haddock into the cured article, 
known as ‘smoked finnan haddies.’ From the immense quantities that can be taken, 
there is little doubt that an establishment for the curing of those excellent food fish 
would pay investors handsomely South Ingonish should be a very suitable place for 
such an establishment. 

As yeai*follows year there is no evidence of decrease in any kind of fish, either in 
deep-sea or river. Of course seasons bring forth failures in the fisheries, but these 
failures can be traced to weather conditions, scarcity of bait, or ravages of the dogfish 
pest. Before the arrival of dogfish during the last days of June, deep-sea fishing 1s 
good, but as soon as they make their appearance on the numerous banks which sur- 
round this island, food fish, particularly the cod family, disappear, dogfish taking pos- 
session of the various banks. In the autumn months, when mackerel take their 
departure for southern waters, dogfish also disappear. Thus they follow the mackerel 
schools from southern haunts and depart from our northern waters when mackerel take 
their departure in autumn. 

I have in former reports referred to the dogfish pest. In this report I have 
nothing further to add. I do not think their numbers have increased during the past 
three years. Yet, with the exception of those taken by local fishermen for fertilizing 
purposes, and the few taken by some lobster packers for experimental canning, there has 
been nothing done in my district to exterminate them. That they area great menace 
to the prosecution of deep sea fishing, there is abundance of evidence. That dogfish are 
the cause of the absence, during the past twelve years, of midsummer herring which 
previously made their appearance in large schools in our bays and harbours as regularly 
as the midsummer months came around, is beyond doubt. Those fish were the best of 
the herring family that visited our coast, and were considered equal in size and flavour 
to the No. 1 Labrador herring of years ago. Their absence, therefore, has been a dis- 
tinct loss, not only to the average fisherman, but to the average farmer, who always had 
his gill-net ready for their appearance, and besides his supply of herring was able to 
realize many dollars for sale of his surplus. 

With our fishermen fishi'g is pursued in a perfunctory way, as most of them 
have small farms which they cultivate, thus dividing the two occupations. That 
there is enough wealth in the sea for more energy and capital, all must admit. The 
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quantities of fish taken on the Cape Breton coast by the local fishermen is not more 
than thirty per cent of its catch. Vessels from the United States, from Western 
Nova Scotia, P. E. Island, Newfoundland, St. Pierre and Miquelon fish during the 
summer months around our Cape Breton coist, their enormous catches never entering 
into the annual fishery statistics of Cape Breton. The fish taken by United States 
fishermen not only enter into the consumption of that country, but fresh and cured are 
exported to the Western Canadian markets. | his Canadian market should be supplied 
by our own fishermen, but our own maritime people do not seem to possess the enterprise 
which their southern neighbours disp!ay so abundantly. The natural advantages are 
theirs, but somehow they do not seem to take advantage of their favourable position. 
Now that Canadian fish exporters have lost the Cuban market, which to them was so 
important at one time, one would imagine that they would get back at the United 
States by taking from them the Canadian market, but so far no effort has apparently been 
made to reach out for new markets. Possibly an increase in the Canadian duty on 
foreign fish might give the fishermen of the maritime provinces a portion of the Ontario 
market. 

Cape Breton’s inland sea, known as the Bras d’Or lakes, is a great resort for cod 
and herring, which can be caught all seasons of the year. That the fish find abundance 
of food in those waters is evident from their fat condition. It is not unusual to catch 
cod weighing over sixty pounds in the Bras d’Or lakes. Those fish are in abundance 
and are caught through the ice in winter as well as in open water in the summer months. 
Herring, too, are abundant in certain parts of the great lakes, and supply the home 
market as well as large quantities disposed of for bait purposes to vessels and lobster 
packers. No doubt with proper transportation and refrigerator cars, those fish could be 
disposed of with profit in the upper province markets Here again enterprise is con- 
spicuous by its absence. | 

The Inverness salmon rivers were well supplied during the summer with salmon, 
and not for years was there such excellent angling in the Margaree river. The visitors 
from abroad to the Margaree river were delighted with this sport, and no doubt there 
will be an increased number of them from the United States and the upper provinces 
next summer. The result of the angling in the salmon and trout rivers last summer 
shows that water conditions have all to do with those fish entering the upper waters, as 
the rivers were well watered last summer. During low water in the rivers salmon and 
trout will not attempt to reach the fresh water pools, 

All the other kinds of river fish were plentiful during the season, with the exception 
of alewives which, for some reason unknown, did not make their appearance in such large 
schools as in former years. | 


I have the honour to be, sir, 


Your obedient servant, 


A. C. BERTRAM, 


Inspector of Fisheries. 


158 MARINE AND FISHERIES 
6-7 EDWARD VII., A. 1907 


DISTPRICL Noe4s. 


. 


ANNUAL REPORT OF THE FISHERIES OF DISTRICT No. 2, NOVA 
SCOTIA COMPRISING THE COUNTIES OF ANTIGONISH, 
COLCHESTER, CUMBERLAND, GUYSROROUGH, 

HALIFAX, HANTS AND PICTOU. 


Pictou, January 31, 1906. 


To the Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—I have the honour to submit my annual report of the fisheries of District 
No. 2, Nova Scotia, together with tabulated returns showing the increase or decrease of 
each kind of fish. 

The estimated value of all the fish taken during the past season is $2,441,155 
which is about 32 per cent more than the estimated value of the catch for last year, 
and about 35 per cent above the average catch for the past 16 years; however, there is 
about 10 per cent of this increase, attributable to the large quantity of dogfish which 
were taken and used for fertilizer at the reduction works at Canso and rated as such. 

Of the anadromous fishes the report shows an increase of about 7 per cent in the 
catch of salmon, a decrease of about 50 per cent in the catch of shad, a decrease of about 
20 per cent in the catch of smelts, a decrease of about 8 per cent in the catch of alewives 
of the deep-sea fishes. 

Colfish, there is a decrease of about 9 per cent ; haddock, there is an increase of 
about 7 per cent ; pollock, an increase of about 200 per cent; halibut, an increase of 
400 percent. Comparing the catch of the whole cod family including cod, haddock, 
hake and pollock, there is an increase of 23 per cent. 


SALMON, 


On the Atlantic coast of the counties. of Halifax and Guysboro’ there was an 
increase of about 50 per cent in the catch of these fish over that of last year, while on 
the Straits of Northumberland there was a decrease of about 10 pér cent and in the Bay 
of Fundy counties a decrease of about 16 per cent. 

The past season has been a most unfavourable one for the future of this fishery, 
owing to the condition of the rivers during the time the salmon usually ascend for 
spawning. So far as I can learn fro n residents near the rivers, the water has not been 
so low for forty years in the autumn months, the result being that the fish did not ascend 
until they were well advanced in the gravid state and comparatively helpless while 
the shallow water exposed them to the onslaught of poachers, and made their protec- 
tion by the limited number of guardians a matter of great difficulty. 

Some of the guardians did excellent work, however, and through the efforts of 
Guardians William Livingstone and Johnston Cameron in Pictou county, eight per- 
sons were summoned and seven convicted. 


SHAD. 
Last year I reported that the catch was the smallest since the year 1890. This year I 


have to report that there is a decrease in this season’s results of 50 per cent from that of 
last year, the catch of the several years being as follows: 
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Overseer Davison, of Colchester county, says regarding this fishery - I know fora 
certainty that the month of May is the spawning season, and the Shubenacadie and 
Stewiacke rivers are the two rivers in which our shad deposit their spawn. 

In former years he has had to report as many as 5,000 barrels exported from his 
division. Then the fishermen commenced operations about June 10, and the shad 
caught were very fat; so fat indeed that in frying them in a pan not only was it un- 
necessay to add any fat for cooking but there would be a surplus left in the pan. 
Occasionally a chance one which was not fat was taken and these are supposed to have 
come from the spawning grounds. He again urges the protection of the fish while in the 
rivers for spawning. 

Overseer Campbell, of Cumberland, says that shad which used to be plentiful are 
now almost extinct. 

’ Overseer James R. Mosher says that in his report four years ago, he had stated 
that if the shad were not protected, they would become extinct, and it has about come 
true for there were only 5 barrels taken last year, as compared with 750 in 1899, and 
that was only about one third of the quantity which used to be caught each season 
about 1875. He advocates a close time for five years and protection of the fish in the 
spawning waters. 


ALEWIVES OR GASPEREAU. 


The catch is the smallest during the past seventeen years and is about 9 per cent 
less than last year. On the Atlantic coast Overseer Rowlings reports them as very scarce 
and only about 5 per cent of what would be caught a few years ago were taken, nor can 
he account for this as there are several rivers with lakes for spawning to which they 
have access without molestation. 


HERRING. 


The catch was about 28 per cent greater than last year and a little more than the 
average catch of the past sixteen years. 


MACKEREL. 


Schools of spring mackerel first made their appearance about May 15, and good 
catches were taken in Guysboro county. The total catch for the district shows an in- 
crease over last year of about 40 per cent and more than an average of the past sixteen 
years by about 20 per cent. 


7 
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HALIBUT. 


The return shows the largest catch of these fish for sixteen years and is about 75 
per cent jarger than that of last year. 


LOBSTERS. 


The quantity canned in the district was about 24 per cent less than last year, while 
the quantity exported fresh in shell was about 100 per cent more. Had this excess of 
fresh lobster been canned, it would have resulted in an increase of 7 per cent over 
the catch of last year. 7 . 

It is to be noted that on the Atlantic coast and in the Straits of Northumberland 
the increase is nearly the same. | 


FISHWAYS. 

During the past season fishways have been builtin the two dams on the River Her- 
bert in Hants county and one in Guysboro county on a tributary of the St. Mary’s. 
river. 

Fishways are recommended to be built in a dam at Aspen on the St. Mary’s river 
by Overseer D. Reid, of Guysboro,and A.R. McAdams, of Antigonish ; on a dam on the 
Lawrencetown river by Overseer George Rowlings, of Halifax ; on dams on the Walton, 
Meander and St. Croix rivers by Overseer Jas. R. Mosher ; on two dams on the River 
John, in Pictou county, by Overseer James Kitchin. 

During the year forty-one persons have been convicted of violations of the Fisher. 
ies Act, and fines ranging from $1 to $100 imposed. A number of these convictions 
have been on view of the offence by the local officers, the others in the Inspector’s. 
Court. 

For the first time since lobster canneries were licensed there was a reported viola- 
tion in Cumberland county by licensed canners packing longer than the law allows; they 
were convicted on view and fined $100 each. 


I have the honour to be, sir, 


Your obedient servant 


ROBERT HOCKIN, 


Inspector of Fisheries. 


ss 
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DISTRICT No. 3. x 


ANNUAL REPORT ON THE FISHERIES OF DISTRICT No. 3, COMPRISING 
THE COUNTIES OF LUNENBURG, QUEEN’S, SHELBURNE, YAR- 
MOUTH, DIGBY, ANNAPOLIS AND KINGS. 


Barrineron Passage, N.S., May 2, 1906. 


To the Dominion Commissioner of Fisheries, Ottawa. 


S1r,—I have the honour to submit my annual report upon the fisheries of this part 
of the province, with the statistical tables showing the catch of fish and its value in the 
seven counties forming the said district. 

The whole yield, as compiled from the returns of the different fishery officers, is 
valued at about four and a half million dollars, more than the value of the other two 
districts of Nova Scotia together. This amount exceeds the previous yield by over 
$135,000. 

The following statement gives the relative importance of the different counties of 
my division, showing which have prospered or the contrary : 


Counties, 1905. 1904, Increase. Decrease. 
$ $ $ $ 
Digby RA oe a 1,314,057 1,242,407 VERS O51 6 Sena well tee =e 
Shelburne ........ 1 o-001 941,173 Boul” a cag eee 
Lunenburg..... -. 869,833 984,745 a {ae 114,912 
VAEMOMGI Ter 4s 712,625 OD) ioe eee 158,554 
Annapolis........ - 182,810 93,274 SO536 gna see ae 
King’s pee ae 123,401 94,414 Did’ Feil ter Rens SEC 
CCE S toa te. ae. 122,824 136,824 REE 14,000 
REMARKS. 


Of the four large producing counties, Shelburne makes the best showing with its 
surplus of nearly a quarter of a million dollars. This is attributed to the large capture 
of lobsters. Over three million pounds of live lobsters are reported as shipped, mostly 
to U.S. markets, from this county alone, being an increase of nearly nineteen thous- 
and cwts. over the production of 1904. Line fish, as haddock and hake, also contributed 
- very much to the surplus yield of Shelburne. Of the three smaller counties, Annapolis 
has almost doubled the catch of 1904. This large increase is also attributed mainly to 
the deep water species, as cod, haddock and hake, which were abundant in that locality. 


Lunenburg, with its large fishing fleet, shows a falling off, ascribed chiefly to the 
shortage of cod and mackerel, proving that the bank fisheries were not proportionally 
remunerative to the shore fishing. 

In Yarmouth, the decline is more apparent than real, as in former years the port 
of Yarmouth had tae credit of all live lobsters shipped therefrom, while perhaps 40 per 
cent were captured in the neighbouring waters of Digby and Shelburne. This year this 
has been corrected. There seems to be also a large falling off in the catch of herring. 

22—11 
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LINE FISH. 


However, taken as a whole, the line fisheries of my district more than hold their 
own; in fact, haddock, hake and pollock all show fair improvement. 


LOBSTERS. 


Fewer lobsters were preserved in cans, but more were shipped fresh, bringing the 
total value to about the same as that of the previous season. ‘The prices obtained for 
these live crustaceans are much higher than the rates used in the compilation for the 
statistics. Digby, Yarmouth and Shelburne being in close proximity to the Boston 
market, benefit the most by the remunerative prices now realized for live lobsters. 

Herring yielded about the same as in 1904, but mackerel declined considerably, 
hardly more than half the previous value being realized. 


CAPITAL INVESTED, ETC. » 


Nearly fourteen thousand persons found employment in the fishing industry of my 

district, about fifteen huadred of which work in the sixty-one lobster canneries dispersed 
over our sea coast. 
"The fishing crafts of this division are valued at $1,198,000, the gill nets, seines and 
other fishing implements represent $421,000 more. While $187,900 is invested in our 
lobster plant, the fish freezers, smoke houses and other fixtures in the fishing industry 
represent nearly another half million dollars. 


I have the honour to be, sir, 


Your obedient servant, 


A. C. ROBERTSON, 


Inspector of Fisheries. 
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RECAPITULATION 


Orathe. Yield ana Value of the Fisheries of the Island of Cape Breton, for 
the Year 1905. 


Kinds of Fish. Quantity. | Rate. Value. Total Value. 
$ cts $ cts. $ ‘cts. 
Salmon, fresh...... MS NONE Pct OY eee Ch Lb. 136, 235 0 20 | 27,247 00 
" preserved Ai CANS:;. Seton Pee oh 4,755 0 15 713 25 
" sinoked:s 5 2., Re Ds varie Sec RE ate oe " 4,400 0 20 880 00 | 
28,840 25 
PA SPINES SOILED ics sg Sed Ba oo sk See " 24,950 4 50 | 112,275 00 
" ITER a ea ee " 1,057,450 0 01 10,574 50 
ee 122,849 50 
ivMnckerel, Tresht: 9. sve aaeecase Nag 554,705 0 12 66,564 60 
" Salbed ./Siset vant. Se eee Brls 16,774 | 15 00 | 251,610 00 
—— 318,174 60 
Lobsters, preserved. in cans...... 0.1... 22°... Lb. 937,924 0 25 | 234,481 00 
" fresh incehelul sy: 5a a ane en te ae Cwt 26,924 5 00 | 134,620 00 
; ae 369,101 00 
Bay bare D027 Papen ce Baie an are tn es ee ee ee " 55,928 4 50 | 251,676 00 
Uh SALOMINS ater sh ese R eo) ee ere en wees Pears Lb. 417,000 0 03 12,510 00 
n- tongues and sounds...:.... .... abr. 194 ; 10 00 1,940 00 ; 
i 266,126 00 
HIACdOCK; COPIES Antes a ee eo eae es Cwt. 20,648 3 00 61,944 00 
" Oa) ES ON LS I Pe en Ty a bee Lb. 865,520 0 03 25,565 60 
" smoked finnan haddies.......... "1 167,000 0 06 10,020 00 
97,929 60 
Hote; TATOd sas Seni. op eater ee | Gans Foe . Cwt. 4,130 2.25 9,292 50 
ie BOUNCES oho Seance er ee ate eae dees Ree Lb. 1,042 0 50 521 00 
-—- — 9,813°50 
Pollock Cwt. 10,141 OO Wee cag pees 20,282 00 
|e EA CASE ihoarge irae Ne ghart 7) oily Siaeh ang, het ieOS P Bes eles 63,850 Oy seer ertt 6,385 00 
COUR Peace cope iam tia ci shee Gs oe hes ee a " 17,840 0 10 |. 1,784 00 
Shad . Bris DESH OO ae hs 5,680 00 
PEIN CIES: fa. 5. dees a et a ee ee Lb. 111,280 U7 eh Ree AO So 5,564 00 
Pew aves 5. +) agia.4. Pere eee tees Bris 1,043 ARO) Ges Bree os cad _ 4,172 00 
Le wr Oe as Soba ONE La ee i TR athe EN " D105 wh NO Cae cock Oia 11,550 00 
Oysters... ee re eae Sg eae lac iat eerie " 530 De OOF center, sos Gee, 2,650 00 
ol Gr GE Oran © a eety dane SME fs OMEN Sak, TED ak oP oy " 248 2 LA ee gh i j 744 00 
WUOUNACKS as Sock oo 2 oe eee Lb. 308,850 UE 1S elle pao | 9,265 50 
BESTE oe.) ak ee ke oe ee RS nei Baa " 54,400 oS eee eee | 1,632 00 
Sonia. CN es ae ie eed ‘ A969 [94°00 | cep uten ots. | 17,048 00 
Conre.and mixed fs. 6 <2.0 came eee eet " 3,639 2 00 | 7,278 00 
PS Ole ons, se A aia eee ee ere ee nee oak Galls 36, 246 Ui: | ol iat eee et 10,873 80 
Fish as bait SA Ses Bee re ee ae ee ois e* 8, 255 jes a are ory ax 12,382 50 
Push as Fertilizers J eas ee es Ae, ae wo, te " 1,310 iss | a Meee amet 3 3 655 00 
POEL LSGICHIIS oe Les. Auer cis ee” See See ee No. 40 1 25 50 00 
SEAN iy) aie cae Sarr ea aoe ene ss eee ie ot Me eedaen rt sate Seated Cee ee ok Ae ie 8,050, 00 
Total For 9056 42% AES REN sr ata) Me rat oer St IR wba enol am IF 1,338,880 25 
hago T904,, eon eee ae eee Pee i reall ie viel: WA Ane 1,164,802 09 
TPCPEARG: 1 Sinn clde kncace eed egal ope cen eek eee 174,078 16 
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STATEMENT showing the Number and Value of Fishing Crafts, Nets, &c., in the Island 


of Cape Breton, for the Year 1905. 


Articles. Value. 
$ 

100 “hehing vessels (2.255 2008) (634 men)... 7. 4 psa ele ono eee oe Ge 45,480 
ee HSS ORGS nd FIOM es tte ae dace ae hal hon WL ss 64,215 
14,583 gill-nets (316,973 fathoms)... .......... ner poses 122,310 
PSCC E HOME NOLIS in Faken ae tea th nce nu cal cua eee 550 
CES IVCUR a E  ee ee ese ole Naranovs ha agen aes pica tong Rope oe 4,750 
SUEDE AWS een tein AMG coos Gs sh. NT eee | Sy a cE oro, SOU eet 13,461 
6 GMS EIVYE) Lah 02) 32 ra er Re eee a ye Pager AP es Ewe eae oe 475 
F255. 8 nemoines cc Pee eit ee ak I i mM B32 eve Wes LAS eee oe 15,801 
58 lobster canneries (2,371 persons employed)..+......... 00 ...... 44,485 
136,914 ny AE PES SSR Sern Nee” oe el ele Sig VS a le A lg eh Se Ce A me Sel | 91,020 
Se TOCZCES SINCE ICO MOUSER ee et mao ietites Avice oes Hee wl’ Leads | 17,265 
PAO aero ANG fish meinem om weiner ase RN Pate oo ek lee se Ag eats 42,874 
FMCG LOVATIC WAS coe etre mena Maat eee ht Se a Me gee 91,079 
Gia tite SCCAMONs AWGN MIACIES edi nace eos Sad ces oye basincd, vn ey, wee ARE 18,400 
ees le Tae RE Pee are Ny te es A Ae inopwalsigdiea tack eee | ela mina amet 


267,042 


135,505 


169,618 


572,165 
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Or the Yield and Value of the Fisheries in District No. 2, Province of Nova scotia, 
with comparative statements of the increase or decrease for the years 1904 and 


1905. 


Kinds'’of Fish. 


" preserved in cans 
" smoked...... 


EHerring, salted... .20s. .: aes 


" fresh 
" smoked.. 
Mackerel, fresh . 


" Seles Ss 


Lobsters, preserved in cans 


" fresh, in shell .... 


Cod, dried ... 


un tongues and sounds... 
ibvaddock, treshece.. > 2... 


" dried.. 


iim et) 


Sa, So) ot seal oe 


2s) 6) ple eo eae 0 je 


" smoked ‘finnan haddies. . : k : ; . 


Hake, dried 
" sounds . 


Halibut 
"Proute. . 
Shad, ... 


Alewives or Gaspereau .. 
Bass ey 

Eels 
Oysters 


SSeS Pwd) 8) erie) le: duce 


Wom-coll «sac... 
Squid 


ne et ee ee, 
Fish used as bait : 


Creer 6 0/6) 6. 8) (0. eer io 


en leslcing?o, tae le Gee. 
OR a 


Total for 1905 . 
" 1OO04 lee 


Increase....... 


Ale! a ele eh(elw (by Gus ws, hee 


SNe ie hie wells. wile) 6 ce) he: ys «ele eae. :e 


SRO Kare IR MAW a) ole ep) we! tae) 3: eR 
Mine Th ecevel (eke ele 10s bee! Je Je 


Fish products as fertilizer... 


esha eas gre! (e 


Quantity, 
1905. 


245,350 
2,000 
4,600 

30,175 
1,052, 200 
604, 200 
1,903,905 


643,500 
13,448 
22441 
33,257 

847,590 


57,625) 


333 
261,410 
2322 
22, 950 
1,560 
936 
258, 984 
901,750 
14,145 
11,906 


88,858 | 
25,807, 


355,994 
153 
2,622 


S&S Ovord 
SOS ee 


Totals. 


49,070 00 
300 00 
920 00 

135,787 50 

10,522 00 
12,084 00 

228,468 60 

214,230 00 

502,355 00 

222, 887 00 

919,510 00 

1,590 00 
155,130 00 
30,681 00 
38,610 00 
30,258 00 
11,220 50 
66,514 00 
84,750 00 
5,762 50 
3,330 00 
13,070 50 
9,288 00 
9,295 00 
15,600 00 
4,680 00 
12,948 20 
10,087 50 
56,580 00 
93,812 00 
26,657 40 
38,710 50 
177,997 00 
191 25 

5,244 00 

2,421,151 45 

1,758,282 30 


662,869 15 


QUANTITIES. 

Increase. | Decrease. 
10,232 
2,000 
2,029 
9,415) 

ATR 2 478,175 
311,200 

Peseta se 384,085 
8,667 

a tie aa 51,256 
15,892 

ae eg 4,908 
16 
4, 408, 620 

Pee Me inten 9,241 

a A a 27,650 
6,449 
18,943 
22,186 
682, 385 
12,125 

pte RG eis | 311 

Rese ae 68,786 

WAR fs 211 
12,600 
500 

PA yen 113 
57,134 
152,800 
8,941 
9,205 

eect eats 2,932 
rom a! 
329,643 

Rt Wer as 83 
678 
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A. 1907 


SHowine the N umber and Value of Fishing Vessels, Boats, &c., in District No. 2, 


Province of Nova Scotia, for the Year 1905. 
Material. Value. Total. 
$ § 
140; wossele (O08 CONE) Awa dce 2% 2o.3 yn eater mag thos bet ee he 122,525 
SSO 4 OATES aisik > ve tee eee cet ete ieee yt aoe be ata ae 7 er cane aes 156,500 
39,245 gill nets, (849,985 fathoms). ........ 286,508 
496 seines, (51, 240 oe Aa dm Rg NE AO AN SS Li Oe 14,165 
(hitrap Nets: 562.24 Bas oy Ck ode Sees Bi ook Beet acest g IRM seamen tres seca nar ee A 33,050 
GSS 7 tra Wile 4 0%. 5 ce! cnien, Mine veecrs os ae be fo ee ale oho 47,886 
D9 wey 15 C6 CAR DEAE os SNM Nec co au ere Nee eS Soe ee 1,210 
939 ‘smealet bag -metaeas se os 9 cae kad ac See ee nS toe Weecs aPn ee Be 3,875 
24-596 hana Mines. eae dees. cea hs Se ee es 9,257 : 
674,976 - 

1S lobster canneries: meh ee A OR BM ee ae oe heres 107,875 
294,709 " traps PAE oo eee eed Bar, en iR a at hice tis eet Pe earer ke in ics eae OWck 214,045 

—— 321,920 
70 fréezersand icecneusest te. Shay Pe eh ee heen ot eon ae 126,832 
1,824 smoke and fish houses............-. © 02-5 wee sees. 193,596 
927-piersiand ,wharis \Wyijci .aeto hE 166,694 
S19 taste -and era ached, shee. OSes sia ee ein ee 62,900 
D) GlatarCAanneries hehe heals me a RR | we enter esas soa 1,150 

—_— 551,172 

BOG cia ROe (hy Son AS Dd < aes: DER ape ae ae Stee eece tare Acetate 1,548,068 


ComMPARATIVE Statement of the Value of the Fisheries in each County of District No 
2, Province of Nova Scotia, for the years 1904-1905. 


County Value in 1904.| Value in 1905.| Increase. 

$ cts. o, chs $- cts. 
A THAR ONISM ceone aes alee tee 74,291 30 75,050 60 759 30 
Colchester.... 33,703 25 ZO ta) On EOE a race dude « 
Gum berinnist. tex Secu ye eee le ee eee ae 147,445 50 142 O74 DOO ee cous ee 
Guysborough 75,2. a: Sea SA RE he tre teak 758,483 65} 1,385.018 75 631,535 10 
Bia lilane cy Soe ae 606,419 25 635,704 85 29,285 60 
PAGS een hs ea oe ree cao eS ee 6,855 25) 8,249 75 1,394 50 
OLGA Sees apy en ee ee 136,084 10, 149,029 50 12,945 40 
i; 1,768, 8, 289 2 30) 2,421,151 45 675,919 90 
1,758,282 30 13,050 75 
662,869 15 662,869 15 


| 


Decrease. 


$ 


cts. 


7,979 75 
5,071 00 


13,050 75 
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912 MARINE AND FISHERIES 
RECAPITULATION 
Or the Yield and Value of the Fisheries in District No. 3, Nova Scotia, 
for the Year 1905. 
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RECAPITULATION 
Or the Value of Fishing Vessels, Boats, Nets, &c., in District No. 3, Nova 
Scotia, for the Year 1905. ; 
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RECAPITULATION 
Or the Yield and Value of the Fisheries of the whole of Nova Scotia for the 
Year 1905. 
Kinds of Fish. Quantity. | Rate Value. Total Value. 
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: : RECAPITULATION 


Or the Capital invested in Fishing Vessels, Boats, Nets and other implements in all 
Nova Scotia, for the Year 1905. 


Number and Description of Articles. Value. Total. 
$ cts. $ ~§=6 ets 
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APPENDIX No. 11 
REPORT ON FISH-BREEDING OPERATIONS IN CANADA 


1906 


REPORT OF PROFESSOR EDWARD E. PRINCE, COMMISSIONER AND 
GENERAL INSPECTOR OF FISHERIES FOR THE 
DOMINION OF CANADA. 


To the Honourable lL. P. BropEur, Orrawa, October 15, 1906. 
Minister of Marine and Fisheries, 
Ottawa. 


Sir,—I have the honour to submit my twelfth annual report upon the operations 
carried on in connection with the artificial propagation and transplantation of valuable 
kinds of fish, native to the waters of the Dominion. In my report last year, I made 
special reference to the remarkable expansion of the hatchery work under the auspices 
of the Dominion Government. I pointed out that, in a period covering the last thirty 
years, the number of hatching establishments had more than quintupled. As a matter 
of fact, with the new hatcheries whose erection is either completed or in an advanced 
state, the department has now ‘no less than thirty-two institutions devoted to ‘the 
important object of incubating the eggs of valuable species of commercial and game 
fish ; and attached to many of-them are rearing tanks and retaining ponds, where the 
young fish are cared for and protected until they are some months “old, or, in certain 
cases, until one to three years old. The Lake Lester ponds, province of Quebec, have 
been operated successfully as before, while the black bass ponds, on the Bay of Quinte, 
near Belleville, yielded an ample supply of heaithy young bass. One of the important 
features of the past season was the completion of the first shad hatchery, on the shores 
of the Bay of Fundy, near Windsor, N.S., while the selection and preparation of a new 
salmon retaining pond to replace the old-established tidal retaining pond for parent 
salmon, at Carleton, N.B., has been a matter of great moment in the fish-culture scheme 
carried out by the department. The retention of salmon, taken in June and July, 
mainly from the net fishermen, or from departmental fishing stations, and kept in tidal 
water until October and November when they are matured and ripe for purposes of 
artificial propagation, has been an unquestionable suecess. When the late Mr. Wilmot 
tried it for the first time at Tadousac, in 1875, grave doubts were expressed as to the 
ultimate success of the experiment, but the fish remained in the salt-water inclosure in 
perfect condition, and the plan was extended ; and the well-known salmon-pond at the 
mouth of the St. John River, N.B., has been a most valuable and reliable means of 
supplying a number of hatcheries with an abundance of healthy salmon eggs. The new 
pond at St. John, will, it is hoped, prove as reliable as the old pond which was an 
invaluable adjunct to the hatchery system of the maritime provinces. 

Last year the total output of fry of all kinds showed a grand total of 627,541,000, 
exclusive of the yield of young black bass and brook trout, and of lobsters hatched in 
the sea from the 52,772 ‘berried’ or egg-berring female lobsters liberated from the 
Gabarus tobster ponds operated as explained i in my last year’s report by arrangement 
with Mr. H. E. Baker, a prominent Cape Breton lobster canner. This year the ‘lobster 
ponds at Fourchu contained in the course of the season the total of 42,066 egg-bearing 
lobsters, and after the conclusion of the fishing season these lobsters were liberated in 
the open sea and their eggs were hatched by the parent fish under natural conditions ; 
the young fry thus scattered over the areas off-shore, which are Nature's nursery for 
these minute crustaceans. 
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During the season of 1906 a grand total of no less than 653,052,000 fry of various kinds 
of fresh water and marine fishes were planted from the Dominion Government hatcheries. 
The table which follows shows the various species of fish and the total number of 
each kind respectively hatched and successfully planted from the different estab:ishments 
operated by the department, during the year. 


Atlantic salmon (Salmo salar ) 
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o. @ to © 3 0 ¢ 


Speckled trout (Salvelinus fontinalrs ) 
Salmon trout (Salvelinus namaycush ) 
Grey trout (Cristjvoner namaycush ) 
Pickerel or Doré (Stizostedion vitreum) . . 
Lake whitefish (Coregonus cluperformas ) 
Lobster (Homarus americanus ) 


wie. (of ey) ei ele) OO Mee el Be Oe Biro.) ee 


By eb te, a) eet) 6) ei el eo “wees 8 ba en 4) eee 


G0. @) 6) Of Lee) ew lee Te 


eo 6i eer ee, Ore) Lene, 6) (8 sy).e) 


ea, eels) ei Taye) ce) 8 5e, (8 osc hel Ve 


Sih:a) wie), 6.00), Owe yates 100 ¢ 


SLbi elie, ao went. OF 58 06) (Oy 8 uw eh) OR Ons 4 


@ Tale) OE ee! 6. oe: 


89) Feo net Camp Are 


11,705,000 
78,025,000 
738,000 
3,147,000 
437,000 
25,000,000 
63,000,000 
471,000,000 


653,052,000 


For facility of reference the detailed table below specifies the name and location of 
each hatchery, also the quantities of young fish and of eggs in an advanced condition 
snpplied by each establishment respectively, and the species of fry or the kind of eggs 
so distributed during the season. 


| Number. 


1 


CON &> OU co bo 


Name of Hatchery. 


6 ae 


Ottawa, Ont 


Wahlen sf a le kee iewe he gsas € Nee eccle essai o2e, 
tf 


W" 
Newcastle, Onbie: soo anemay Oe 
Sandwich, Ont .... 


Gaape, P. Qi..0.5:. : 
Tadousac, P.Q 
Dac: Tremolanbhs 5 4. ces bo aa ges 
St: Alexis, PiQha. 2. sutee aed vee shee , 
Magog, P.Q 


Kelserek stenoses euinier eee a 60h 619 en Pe, 


hae ele. a) mi isi =tapaeica bel ec atamte! (on let Olt Ode aise) 4 
" 


Bedford, INES axes in cee ees 


" 


Margaree, N.S 
Windsor, N.S.. 
Bay View, N.S 
Canso, N.S 
Miramichi, 
Restigouche, N.B 


eh ayey ene et el Mier ee: (bre Ae. 97 ene) 18! S59) ,8, Ve 
we) i ab) ele Wiis) es vies) wae 8S 
piece eee e.g ope oe be) ene e 49 

ya ne! 066) 4) v0, 6: 6) ee 08a le © el iere 

Pee eCun eC ye ECC TC) 


ceajieeywia wipe) | Pres ie'.ti-s) #18 eis 


rari Walisins sence in sole thot es ecat se 
RA GTACIOUIA SONS Eig cota wins orn etme Ms 2 ere 87s 
Shippegan, N.B 
Charlottetown 
Kelly’s Pond 
Selkirk, Man 
Berens River, Man 
Fraser River, 
eee ak rye) gid bE hae einen ee ee 
Skeena River, BOo. wa.. ent 2 co ete oes 0% 
Harrison Lake, B.C 
Nimpkish, B.C 
Pastis ari oo cero as ema oes: si * See 
Rivers Inlet, B.C 


ose eee 


ne Vie 8 Oe Ce eee 


Ss ete ser see ks te beta. wae eta) Ae) ene ee, 


= Nadal, ca Way Gah iva: ele eo eee me. ee! 0) LW cee! Oe 


eats, 6 sala rene @. Sis" 8) (G.4L els 


ais) (er eM al ee) eee a (eh) wets) Se 88) ie 


gal S wR) een Ane eee we OLX 


See re er ae a ae cae Se ee! 1G (6) aes 


aietle & (ee) Ale SY .e Ry oh, O18) BOC. a's) 


* Not in operation last year. 


Number of 
Fry 
distributed. 


812,000 
67,000 
120,000 
124,000 
1,550,000 
63,000,000 
25,000,000 
1,100,000 
2,435,000 
555,000 
493, 000 
165,000 
70,000 
370,006 
20,000 
1,000,000 
51,000 
20,000 
910,000 
575,009 
118,000,000 
71,000,000 


1,350,000 
122,000,000 
70,000,000 
90,000,000 
720.000 


Se. alee Tae 2 el aes 


so wage (@.6.0le) Bie: pel in 


9,130,000 
10,888,000 
3,784,000 
28,773,000 
4,873,400 
17,450,000 
8,000,000 | 


Number of 
Eggs sent 
to other 

Hatcheries. | 


100,000 | 


over er er aes 
ale egal 6s eeyo ap ee ele 
Slee ie co Jeptoal emeka: 
4 Ea sive, wlieueeane = eis ‘ere 
a. a, 6 J+ Skiers by el ® “Ste! 
re: ine eauktgeemay 2 a ena) at! 
Dia iene, momen ee fe «fe 
sie mcey | leet eo = 9.2! (6) © 


250,000 
Heeme ht AAD fetta 


a evel aon! eal ie leie- 8 6 

Salis el) 6 iMile 6 (en e1O1's, .@ 
wiley is) Wy Pes (ss 

By aie a) fe) eid) Sle) ey we 8 18 

ne) e+) @e) 8) +, Wee te 68 

SLieits) 6) eclehar sa) 6,16 6 sys. 

els oe a0 18, 2.0). '01 am 


asinby preter: le me) esis: 


a COU Mird! wy ice’ cee) kale.) 
aii cele ene: Riel aem ene te 
je 6) ee 0! 5) on) eae St e718, 19 


cee ee eee 


PRC TREC One Cec) Die 

Gira) sions tel s 
ob) e) wien el Opa iS ace 
Sibi Bhat we allel waco ee a, 


eeue ts eels) ble ee 
Pa, eet ee YC or Pk MCS 


Species of tish. 


Salmon Trout. 


.|Gray Trout. 


Atlantic Salmon 
Speckled Trout. 
Salmon Trout. 
Whitefish. 
Pickerel. 
Atlantic Salmon. 


Salmon Trout. 
Speckled Trout. 
Salmon Trout. 
Speckled Trout. 


‘Gray Trout. 


Atlantic Salmon. 


Speckled Trout. 
Salmon Trout. 
Atlantic Salmon. 


Lobsters. 
" 
Atlantic Salmon. 


Salmon Trout. 
Atlantic Salmon. 


...| Lobsters. 


W 


Atlantic Salon. 
Whitefish. 


igh C. Salmon. 
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establishment annually since the commencement 


(QUEBEC. 


Tadousac. 


150,000 
1,180,000 
707,000 
1,250,000 
1,155,000 
334,000 
660,000 
995,000 
985,000 
720,000 
1,627,000 
900,600 
850,000 
1,600,000 
1,700,000 
1,300,000 
624,000 
2,060,000 
1,975,000 
2,060,000 
2,500, 000 
3,272,000 
2,200, 000 
2,125,000 
1,400,000 
2,960,000 
2,730,000 
1,625,000 
2,615,000 
1,550,000 
2,435,000 


48,274, 000 


Gaspé. 


Fry. 


110,000 
50,000 
1,051,000 
650,000 
1,597,000 
730,000 
500,000 
530,000 
520,000 
859,000 
290,000 
576,000 
630,000 
800,000 
450,000 
806,000 
1,000,000 
965,060 
910,000 
850,000 
675,000 
300,000 
1,100,000 


Sie! @ 92” GG 8! @h wr fe} a: 
(wwe ite ewe 6 
62 e* 96) .6, eT a whenelte 


830,000 
1,520,000 
1,100,000 
1,100,000 
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Statement showing the places where and the years in which the Dominion fish 
ONTARIO. 
FF YEAR. — 
g| 
= Newcastle. | Sandwich. | Ottawa. Magog. 
7 at 
Fry. Fry. Fry Fry 
BLGGS 10. .'c. on eoeee ie UAE 6 Eanes a Mer nrcleae crodd HoH arc ht shan ecient na 
MEO Gece Bp eat eases 3500004) 2 ce PRS oe maa c Osada Cohen ee ae: 
BERS De une cance ae eS | GSU OOD eos sere kW a een Mamie tlc pee oe ee 
WUROTG one aon semana Ls" R70, 000Bie 8 000000 les te cet vo. peels Mea 
BUS Eiesci ce ea eee a 1,300,000 8, O00;000- 1 ©: teenie ede Li ates Sitters 
UU cc Nana See ee lie ZOD QOU ET CU OOU OOD | a5 tccn wen a § eae Meee 
HACC On crevice aa. aca aya aya t eae 2,008.7 OO 1 TZ OOO LO 2 ce Ce ed a ie eee ee 
I S8O.. skeet ee. Re cee 1,923,000") F13- 500,000 thy. 0 eee oe ee aA Reece ees 
So liat-. oe wire, gos 3,300,000 | 16,000,000 |...... .... 200,009 
BPEL S SO) nay mins etek oot kee 4,841,000 | 44,000,000 |. .......... 975,000 
BUDE a sooo Aa ei 6.005000") 7 2000 000 ate. a eae nae 250,000 
LpAR bole g Rey area ares Re 3; 8002000 ti 371000, 000 Le Se, 100,000 
ES Sols: Siete ogt eae 5700-000 i768; 000,000. taco. ee wine 2 300,000 
Pilea ee eee 6,451,000 | 57,000,000 |............ 1,400,000 
15/1887 5,180,000 | 56,500,000 675,000 
EGILOOS.S ihe FY kee ee eee B; CEG, COD A000; OOD TS ca ctac eee 8,475,000 
TWEED) ou ate eee ee D20402000 dip 21, 000 O0G.4 ok. 025 mais 2,800,000 
POR SOO accent ied | 7,736,000 | 52,000,000 5,732,000 2,875,000 
EO EOO ai. ten oe 2 eee 7,807,500 | 75,000,000 7,043,000 | - 3,050,000 
CAA SOO asks verter ie 4,823,000 | 44,500,000 4,909,000 2.400, 000 
ZA Kt ot Fh Semesters” ae UN 9,835,000 | 68,000,000 6,208,000 3,600,000 
a LOO Ss cock. atac ee ays aoe 6,000,000 | 47,000,000 4, 480,000 2,035,000 
DOVE OOat5” fle sacar ee 6,000,000 | 73,000,000 3,210,000 3,350,000 
DAN BOG hxc ones he cae 5,200,000 | 61,006,000 3,950,000 3,400,000 
ONS U ian, oe ees hak cae 4,200,000 | 72,000,000 4,100,000 4,500,000 
OLS OS 5 Ao, Coed «alee 4,325,000 | 71,000,000 3,020,006 3,100,000 
27 | SID es see Sees 4,050,000 | 73,000,000 3,700,000 3,098,000 
BE RIO a cc ayel ean sate k ete 5,175,000 | 90;000,000 3,450, 000 3,099,000 
STOgLe 7. eae 5,900,000 | 67,000,000 | 3,410,000 | 3,135,000 
OOO, Oe ca ae nee 650,000 | 100,000,000 1,245,000 935,000 
SA LOOD GC ya ee ee ee 2,500,000 | 90,000,000 1,201,000 885,000 
Sc GE 2 Aiea SA eit 1,475,000 | 75,000,000 877,000 283,000 
OOD Rt, corr ea an. ee ee 1,480,000 | 166,000,000 1,103,000 1,098,000 
PLO Lo oes pene 1,550,000 | 88,000,000 1,123,000 875,000 
Donils. 2 oe 144,104,700 |1,741,500,000 | 58,761,000 | 51,893,000 


21,233,000 


ee ee 
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of operations, including the year 1906. 


(JUEBEC— Con. 

St. Alexis | Mont 
des Monts. | Tremblant. 
Fry. Fry. 
POR 000. akc ee 
298,000 570,000 
493,000 555,000 
916,000 1,125,000 


FISH BREEDING 223 
hatcheries have been erected ; also the number of fry distributed from each 
New BRvuNSsWICK. 
eae | POP cE Ne Goleta) ices 
obster obster 

Restigouche. | Miramichi. Sede Hatchery, Hatchery, z 

ae Shemogue. Shippegan, | 7 
Fry Fry. Fry Fry. Fry. 
POG PME £ ete ihneinnsnN a SNe 4 bic wet tv ire crt Wak ana pins GI Het ity acy a ae 1 
100,000 EU | Ua) COREA IND ereenatt An) is al aan eet Meee MERGE Pec 2 
600,000 150, 0008s, ss Sica streets ks aerate 3 
300,000 GOOG ie tis org eh x Waka ec ea ee ie Re eee com 4 
600,000 S20 OOO V5 o cenclly b's alles tse cape hee tian ke Nek ak ah LR Gare ae | Od 
1,015,000 GBD; GOO Oe a5 5 un accel cetateas Seen pene enol ro, veel pecan 6 
1,470,000 7502500031304 te, hoe 7 
1,500,000 805, 000 AO BOOS arch cee te ee tine a earns een 8 

740,000 770,000 BU OOG sew. 5 Spe eee Mars ) 
1,400,000 640,000 BSB OOH Ry: LAT Stay a rai ee ncn 10 

300, 000 925,000 TQ COU Hes, oS ARISE Sa he aie Nha eae 11 

940,009 795, 000 SET OOK iEs.. .40 branes 12 

660,000 900,000 TBD OOO) acs CIS ROS, leet ola atc 13 
1,880,000 945,000 ZAST OOO oo Re eh eas ae pte a 14 
1,590,000 900,000 ZAT9 OOM eile ain. 6 [Btn aae aan eee 15 
1,720,000 1,290,000 4,142 OOO eo Ratks 1S Vee ween eee 16 
1,280,000 850,000 35 5 T OLOOO A sw. PTE eae i | eae ere ee 17 
2,396,000 1,022.000 3,493, 000NS A SER 18 
1,750,000 1,503,000 3; LOB; OOO Sis), =. «Sore altos willy spel ere notte 19 
1,240,000 1,310,000 2; 368: OOO We. oa Rete eae aes ales tae te Ce IAT 20 

833, 060 975,000 $299 000s es. <A aaa ee. eee 21 
1,080,000 1,010,000 4.096, QUOI a: =: AG On ome ae We enters Reemmaete 22 
2, 885,000 1,200,000 |” 4,060,000. tas ee 23 
1,250,000 1, 430,000 4 OOSO0OO GR: eee ae Naas od Vina aaneee 24 
2, 100,000 1.558.000 |. 4,155,000) 2.9 Meee. Coe eae 25 
1,135,000 1,557,000 3209, OOO. bE ira aa tclbitem «ane Women 26 
2,025,000 1,605,000 Dy POOF OUI acca»: aes ateoeaesende | esse cee aan ae 27 
1,125,000 1,620,000 BOOT OOOO 20 og ele ao Ne 28 
1,750,000 1,800,000 BUD, QUOE ye. aot Ne tc a Sit os pee ead 29 
2,310,000 1,700,000 859,000 7k SLT atc 2 aan 30 
2,052,000 1,000,000 648,000.12 . 17,000: 000" Vi. :.. 2 ew 31 
2,525,000 1,500,000 909,000 52,000,000 50,000,000 | 32 
2,333,000 1, 400,000 807,000 100,000,000 100,000,000 | 33 
1,620,000 1,650,000 1,550,000 122,000,000 70,000,000 | 34 

45,964,000 | 34,940,000 | 62,476,000 | 291,000,000 | 220,000,000 


at 
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StareMENT showing the Places where and the Years in which the 


SS 


Nova Scotia. P. E. IsLann. 
oa NV RAR: —-— —— = ea Dea Gs 2a — ——— —— 
2 | | . obster ) Lobster 
= | Bedford. | Sydney. | Margaree. Wind- Hatchery Canso. Kelly's Hatchery 
5 | sor. : Pond. : 
7 | Bay View. Charlottetown 
Fry Fry. Fry Fry. Fry. Fry. Fry. Fry. 
gO os cay ee rns Benn CA we bins rants hak lie Nrcorery (ith oo ee OMS Peo Sie IPs, Si AGS ob Gin ak 
iE. Se anne Soetre or. Nee Grn WCIbie hee eaves tenis rr nn To ee ura romans Muka nop ooo 
NPR E cise ce | a twraceiel ss oust] cu 0 BOLE oo ceastes ote ra URINE NEES i pelt Rt lc Siete Cae lite ahead 
ANI876...:..-- 305,000|. sce Lena, Sot, SORE Clean reece cl etk  Alcren oe oes eee 
5l1877. . 1,000,000)... :2ute Set se AMER. < ich Je dace SoC Lc, ace ae ee 
Bien 1, 400,000}. cic SUE aac Cho EAM GRD. clo een Gh oP to) a. iene em ner ea 
71879 1,740,000]... fess bee PW RN ON = 6 le tec aR ofa Sala Mea LAP dee Ns, 2 
8 1880 730, 000).. .4 Setaeedleve s6G, Cee Sa. Sa AY Gaon tare a ctl neato oie ( 500,000) 
hosed Bt area 680,000) ...2 aR Ee. OF ee oe’ | 375,000 | 
POIS82 7. ta. 850,000). SR sO00e. i, asa. sae eee re | 1,000,000 | 
11/1883... 800, 000 GAO OO) ie) = eee. 3 ee ee Se RRR ad etree es | 1,210,000 | © 
i Sind Beto: Comer 1,000,000 BBS. O00) F. s8 berets cme nee a lt on eee eee | 1,000,000 | 
Pa ROG Os esc Ge 670,000 TIDES.  ES. cx: (na anes Shee tte ise: | 1,100,000 | 
PAT SS6u. bata 950,000] 1,179,000)... ....-..)e.cc eee] ee eee e ee [ee ee sees teers ees 4 400,000 |- 
DLO GT ce eaters 4,230,000; 1, "415, O00) SE AREER SS eet Bie ots al eee ee | 500,000 | 
WGIL GS Oo cstise. 4,390,000, s 559, OOOIR S22). EER cal CBE iter a ee, nf ote | Output of | 
BAB OO 3 case. 3,850,000) 2,034,000 hock OR EB oie 5b Sa ee tak. oF cl oar, caae | Dunk R. | 
PG ROU ahah arevs 3,860,000) 1, S55, 000U2S B.A Ne teal «3.73 oe eee Toe oa ai nce oi | Hatche- | 
DOESO Lc rcrcis Oe 2, 550, 000}. 1,000, 00018 So. 2 Mie atk E 2 TOOO OO 5 Bee x Hatem eer | ry, now | 
ANE Nos 9/25 eae? | 2, 620,000) © 6900008 GOEKBES. 0. ; CROOD O00! cc oe. < asce L closed. J} 
DAVE GOS =< Bist: 3,180,000), cc ee ee ee  , Bet THB. B00 00@l 5, cath o.2. bee Soanl fae een 
DIAN BOA GS coche! sinks 2s 805, 000) ZO MIOOCOE « cck ER sooth Se EGO000. GOON Ss aeds. 4. z's nee aaa 
MOM SOD aodc cs nal . 815,000) 195,000 be ENA Be 3 1682200 O00) 6.222 5%. attics Pili cite Ck ee 
DANVB9G 3; bak | 4, 295, 000). 243 300s. oe A eee. 2 TOD O00 OOOH onitee < 25 8) Gat etl aoe eae 
7 21N ad | eran B, 450,000, AGG OOO Ri 2h.  ctcieetla ORE «£ 90: 000 00Ol ee nowt. 3s adhianee «enh ae as melee mies 
BOVWSOS aneyaeoun: 3,000,000) : & Sopa A cee eee eres Se SEO O OOO a shy « « « Late cheval Ae ae neers 
27/1899.. ..... 4,025,000) 2520 gc skegtteeedee 100,000,000 Fala d satel HOGS 2 lai ia ea ec eS 
28,/1900.... ... 3.970; 000) cis: aR ar Seales eo cee 120;000;000) oc: Gc. Mott ets, Bele een ow eee 
29) eae 3,980; 000) 203-2 OR eee MeO Se 2 TID 060: 000). ickt ois o< Sh cee eee eis 4 ao oe 
SN 1902 a0 ie 960,000|: seu eee G5 OOO er fg TO SO0OKGOOK neti se. X liceemniee Oe sce eo ee 
SAU ee 710; 000). 4.45.2 GO0;000)) gum... ss TO48000: COQ ote Sew sale & acgede |) ha Ja ae ee 
SA LOO4 a bares 1,213,000 562 DOOM ERs <6 TR OOO SOOO es eeh oc elas ayesone 60, 000, 000 
pe MOODS eee 800,000 TOD DOOIS foot oe 155,000,000) 8,000,000|....... 100, 000,000 
SA LOUG Ee. fey. £07 F200045. Cae meek 910,000} 575,000} 118,000,000} 71,000,000 720,000 90,000,000 
| 71,999,000, 18,651,500) 2,967, 000 575,000|1,889,300,000) 79,000,000 | 720,000 256,085,000 
| 
Dt ee Ee a ee ee eee 
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several Fish Hatcheries have been erected, &c.—Concluded. 
British CoLuMBIA. MANITOBA. 
——_— —_— —_ —_-— a ret a a6, —-_-— -_ —__ ---- —_— —— -__ |_ -——__| Tora.s. 8 
: | Granite . Lakelse| : : : 
Fraser River eee Creek, Skeena nee vber- as, Sees Selkirk. 5 
ake. | Sicamous.| River. vic eee ven 7, 
Fry. Fry. Fry. Fry Fry. Fry Fry. Fry. Fry. 
ee i er Fewer Bee erin (oul Jy coe he aig See a Sil a eo earn Sipe 1,070,000| 1 
RU ee ee ne Pepe, oe) cid = Scot coe Pee hse dy Uma nita meeaae rcel meena a canta 510,000} 2 
ee ue Vs) engl. eee ae eevee oy Girl Jy) fe lece MR eee 1,570,000] 3 
LA a ape a Sa he RO eel een MON EE TC eke Ace 9,655,000) 4 
Pee NE 5 NR aR parce a ey Es CaS ERTIES A eer ee amen Retr kW. So en ere a 13,451,000] 5 
eer Per eer e, OE SP eT cma EU 2 ne 2099. oc Meh ree 27,042,000| 6 
ie beside re ee Sem tes iy LE, ad te Pal dn» so AR ee 21,684,700) 7 
mane OTS eer ee nore See ee Shae eae Bal ar peiae ee WL iene waar 21,013,600] 8 
ee eo eels Guna (ibn hd Bid 5 Se tL 22,949,000) 9 
Bh an oer AC ee Stas Ins SR Peo eel sh ent fas or te De 55,799, 000/10 
Seem Cleese A Geen tts cae leee eal tach ees Pee: Me cea at Te et beg S| GPs ap halh oy epee el SS. Coen 83,784. 600)\11 
RN ee a ea a ee cheat Fe ibm © Wire oan Senet fig wens. |. D8, 143;000)12 
POR OO), eke Senoe cece a nc ebpiels 9) Supe rene, eed Aalto DEe ces ros Ama RR RPA cs EN cM 81,067, 000)13 
24) SU eae ual ead ee ok Wiel (Caer eee ea Rett WU siete ened Cees ve Rea od 76,714,000/14 
AACA ODO ect. ERMR Wert Wen acre Sl Ay ua a? x | har ys a Slant reg 79,273,000/15 
ee a Perle re ke Ven Oye et agate Os: dates 88,109, 000/16 
Ea RCIA Se ig aU ER ae else RI na aa ca noe 47,699,500 17 
Bt OO ety Cetin MO CMT EA DNS PARA oe Bt Rotaccucpt orca ph 2m a gine fine Sil Reon MIRA DI A: ee 89, 212,000|10 
PO c00 ee ee) ays a ee ee aig or pciah apt or al rrr rnag ge 115,772,300|11 
GOGO ODN ee Seals pec ca CE Rear ek al ay ao nia Sam ea WARE IRAN GAN S.A 135,959,500 22 
GEE UCI I See 020 lee Ree biden Pace ge le CHO anes WO ce Rene Tee LS SO OG 258,314,000 23 
TE OO0neetu ge 2 Pear erik: e-et eea die ul elas N > «os eke amass oe | 14,500,000 254,919,000 24 
ESCO es, DE Ba Ag (SB | en RIN hover | 19,000,000] 294,040,000 25 
WERE USE sta Ph Reeth ras) cate ca ge ee a 4,500,000) 202,459,500 26 
Se reed tee tied: SP) Sala G ONE oe Caen 198,859,000 27 
F Sa OU 0te mike 8.) Ha ates et arts ener Wye ty) Gee a> eal ee eae 9,000,000} 192,477,000|28 
HE TOREUS he eo etree 9 Se rei aay, Sonne ey i re 20,000,000} 222,350,000 29 
LS AGN ET oes accohe ty ee rime ass ale ole a Pa Re eae nan ran Wc a 39,000,000 271,996,000 28 
ne oo Sar ets eee eae vies i. oe ee.| 208,540,000)29 
9,214,000 ..... EAEC OOO NG ale A. uirar calastual ame dent | 7. |" 23,000,000) 271,301,000 30 
9.679.000. 2). so sen: 4 866.500) 4 3/450,000) 9 ee fone 1,636,000| 12,000,000) 314,576,500 31 
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Further details as to the working of each hatchery will be found in Superintendent 
F. H. Cunningham’s report, which follows my present report. Mr. Cunningham has 
been very fully engaged in visiting sites suggested for new hatcheries, in arranging for 
the erection of other hatcheries which have been authorized, and in inspecting a con- 
siderable number of the hatcheries while in the midst of their operations. With the 
continued growth of the fish-breeding system in all parts of the Dominion, it has become 
impossible to inspect and supervise the various institutions as frequently as is desirable, 
hence it became necessary to appoint a special officer, Mr. Alexander Finlayson, to per- 
form these imperative duties. I have on several occasions adverted to the services of 
Mr. Finlayson, and the exceptional qualifications which he possesses in the field of arti- 
ficial fish-culture, and in the work of regular hatchery inspection, the department will be 
enabled to keep in more direct touch with the various hatching establishments and the 
officers in charge and the staffs under them. 

For many years the only regular inspection was on the occasion of my systematic 
tours as Dominion Fisheries Commissioner to the different fishing localities in the most 
diverse parts of the Dominion. I visited in the course of my official tours every hatch- 
ery in operation, but as year after year new buildings were erected any regular inspec- 
tion became very difficult. With Mr. Cunningham as Superintendent and Mr. Finlay- 
son as Inspector, the necessary supervision will be more effectively accomplished. I 
took the opportunity while visiting all parts of the British Columbia coast and the up- 
per waters of certain salmon rivers during the past summer, to visit every Dominion 
hatching establishment on the Pacific coast. I have visited the Bon Accord, Fraser 
River hatchery, and the establishments at Harrison Lake; Pemberton Meadows, Birk- 
enhead River; Granite Creek, Shuswap Lake, Nimpkish River, near Alert Bay; the 
remote hatchery at Lakelse Lake, on the Skeena River ; and the fine building at O-Wee- 
Kay-No Lake, Rivers Inlet, the last-named being visited indeed twice, viz., in Decem- 
ber last, and again, in July. It is with very great satisfaction that I am able to report 
most favourably on all these hatcheries. The department is fortunate in having, at 
each of the institutions referred to, officers in charge of exceptional ability. I found 
each one intensely interested in his work, work often very arduous and always very respon- 
sible, and enthusiastic in producing the best results without excessive expenditures. 
The residents in the various localities spoke most highly to me about these officers ; and 
about the staffs of assistant officers, employed in the different branches of hatchery 
work, under the direction of the officers in charge. Some of the hatcheries are situated 
in places very isolated and remote, where only officers conscientious and enthusiastic in 
the extreme could be relied upon to produce the splendid and successful results, which 
I am able to record in my present report. Further, in some of the isolated hatcheries, 
especially near the head-waters of great rivers, like the chief salmon rivers of British 
Columbia, the hatchery buildings must be located on sites which, at times, are in danger 
of mountain slides, or of gigantic freshets and floods. The dams and retaining inclos- 
ures, necessary for supplying water, or relieving the overcrowded tanks in the hatchery, 
are imperiiled each season from January to June. It is an important question whether 
or not hatcheries should not, in-all cases, be built in accessible situations, so that the 
eggs may be brought down from the upper spawning grounds, and the newly hatched 
fry shipped by scow or canoe, before the spring floods, up to the nearest tributaries or 
suitable portions of the main river. The young of the various species of Pacific salmon - 
do not remain many months in the upper waters before they descend to the sea, hence 
it is not material to transport them from the hatcheries to the highest sources of their 
native rivers. The most important species of B.C. salmon, as is well’ known, viz., the 
sockeye or blueback, is hatched, as a rule, in small streams which empty into more or 
less spacious lakes, and rarely in the main channel of rivers, though I know of many ex- 
ceptions, and have seen sockeye salmon breeding in creeks which were almost tidal in 
character, so near to the sea was the source of the stream chosen by the spawning 
schools. It is hardly necessary to add*that in case of an accident or a breakdown, or 
in case of illness amongst the staff, the results, in the remotely situated hatcheries to 
which I am making reference, might be very serious. Cases are on the department’s 
records of such mishaps, which are inevitable at times, and only the skill and foresight 
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of the officer in charge has prevented disaster. Two cases have come to my notice in 
the Dominion hatcheries recently, in which it was only by efforts almost superhuman 
that the officers in charge averted loss of fry and injuries to the hatcheries under their 
care, and had the officers in question not remained continuously at work for two or 
more days and nights in succession, the results would have not only been unfavourable, 
but possibly disastrous. 

These observations upon the location of hatcheries, and the desirability of selecting 
accessible locations rather than distant and remote sites, brings up the allied question, 
‘should fry be always planted on, or close to, the natural spawning areas?’ If so, it 
is clear that hatcheries must be located near the grounds in question. To convey fry 
from even some of the’existing hatcheries, placed as near as may be to the breeding 
grounds, is, as many of our officers in charge are well aware, a most laborious and diffi- 
cult task. It has been insisted that young fry should not only be carried up to the 
highest possible shallow areas, but they should be scattered thinly or ‘sown’ so that 
they may not crowd or be massed too numerously together. The fact cannot be ignored 
that, by a law of nature which it is impossible to overcome, unless by exceptional and 
often difficult measures, a certain proportion of young fishes are destined to be the food 
of aquatic animals, birds, &c,, and the retention of the small fish until they attain some 
size, will not save them from that toll which nature provides should be paid by one 
class of living creatures to other living animals. The fish-culturist must face the fact 
that a proportion of liberated young fish will- inevitably succumb to the conditions of 
fish-life in the rivers and the sea. One of these conditions being, that small fishes 
are the natural food of other creatures, including the finny tribes themselves. I 
have so often, in former reports, dwelt upon the advantages secured by the 
adoption of the methods of artificial fish-breeding, that I need only refer to the gain 
which is secured by saving the defenceless eggs from that terrible decimation which 
they suffer when placed by the parents upon the natural hatching ground. I may quote 
from my special report, of which a revised reprint, much extended, was published in the 
department’s (Fisheries) report last year :— 

‘Tt is plain that if we can secure the eggs from the ripe parent fish and hatch 
them. under the care of experts, the results must infinitely surpass those possible under 
natural conditions, where a small proportion only can be expected to surmount all the 
dangers and difficulties of their environment. Let me give an illustration of this waste 
of eggs on the natural spawning beds—a waste not contrary to natural law, but obedient 
to the principle of compensation and adjustment, universal in the world of nature. In 
1895 I spent some time closely observing certain spawning beds of the Fraser river 
salmon, commonly called sockeye or blueback. I noticed, not once, but scores of times, 
pairs of fish busy nesting, the male fish lingering near his partner until she shed a shower 
of eggs. Just as the eggs were cast into the rapid stream, the male fish had his attention 
attracted by a rival, and darted with lightning speed to drive him off, both male fish 
tearing at each other with gaping jaws, armed with formidable teeth, the teeth at this 
time being of abnormal size. Time after time I saw female fish wasting their eggs in 
this way, for the eggs deposited in the gravel by the female, while her partner was 
engaged in a fight twenty or thirty yards away, were unfertilized and would, of course, 
perish or be eaten by hungry enemies, suckers, trout, &c., which hovered near in hordes. 

This loss of naturally spawned eggs is universally admitted, but the crowding on 
the spawning grounds, or ‘redds’ as they are called in Britain, proves injurious to the 
fish, as the fungoid growth, which is so terrible a disease, is transferred from one to the 
other, if indeed this crowding is not the original cause of the disease. The first great 
destruction takes place on the ‘redds.’ Everywhere over these are tiny raised heaps of 
cravel sheltering the spawn, but the shelter is insufficient to guard it from devouring 
enemies, These are in the air, on the land, in the water. Many members of the hungry 
salmonide themselves prey on the spawn, and it is difficult to cope with them. Bunches 
of wild duck and teal seek out the ‘redds’ in the autumn, and feed on right through 
the night if not disturbed. Here too, as frequently witnessed, the swan leads her 
cygnets, and it is known that one of these large birds will destroy nearly a gallon of ova 
in a day. } 
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If, to the natural loss of enormous quantities of eggs by non-fertilization, be added 
the depredations of ducks, loons, herons and aquatic birds, not to speak of otters and 
four-footed enemies, as well as destruction by floods, by mud, gravel and ice, it is easy 
to see how great are the advantages offered by artificial incubation, and by caring for 
the eggs in properly equipped hatcheries.’ os ah, 

It is not sufficient merely to select the head waters, or even the shallow natural 
resorts of such fish as the young of the salmon, but to plant the product of the hatche- 
ries in waters where the minimum of risk to the young fry can be secured. The sowing 
or scattering of the fry thinly, over gravelly shallows, will not by any means ensure 
their safety and there are authorities who favour the planting of large batches of newly- 
hatched fish in fairly deep water, placing reliance on the mstinct of the young in 
scattering widely, and distributing themselves upon the nearest accessible shallows, in 
lakes or streams. Young fish certainly do scatter and dissipate in the most amazing 
manner when planted. They melt away, as it were, before the eyes of the hatchery 
officers, and close examination a few hours later will reveal to a trained eye the minute, 
almost invisible, little creatures hiding in interstices between pebbles and boulders, 
safe from the detection of wandering enemies. 

The principal risks to which~young fish are exposed, when planted on shallow flats 
in-shore, as usually recommended, may be summarized as follows :— 

(1). Floods and freshets may smother them or sweep them over swampy overflowed 
fields where they may be stranded and lost. In the deeper main streams this will be 
less likely to happen. 

(2). Frost and floating ice may kill them, as they lie in the gravelly shallows. 

(3). Ducks and aquatic animals, especially water beetles, and insect larvee, which 
are most destructive to small helpless fish, can detect and prey upon them, when only 
partially hidden along the sides of lakes or streams. 

(4). In dry seasons the fry may be left exposed to drought, or may be cut off 
altogether from the safety of the main river channel. I have twice during the past 
summer found schools of valuable fish, of small size, thus cut off and doomed to perish 
as the water receded. With a small-meshed landing net I cleaned the pools of the 
imprisoned fish, and carried them to the main channel where they were secure from the 
fate which otherwise would inevitably have come upon them. In one of these cases the 
pool, which was almost entirely dried up, contained the young of not fewer than nine 
species of fish, some of them in considerable numbers, like the small black bass, and 
doré or pickerel. 

The details of the work accomplished in the various hatcheries will be found, as 
usual, in the several reports of the officers in charge. The report of the Superintendent 
of Fish-Culture (Mr. F. H. Cunningham), which follows my present report, affords 
information, summarized, of the hatching ponds, and other fish-propagation methods, in 
addition to a concise statement of the work of the hatcheries since the report of last 
season, 


t 


T have the honour to be, 


Your obedient servant, 


EDWARD E. PRINCE, 


Commissioner of Fisheries aud General Inspector of Fisheries for Canada. 


FISH BREEDING 229 
SESSIONAL PAPER No. 22 


4 ANNEX A. : 


Orrawa, October 30, 1906. 


To Prof. EK. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Sirn,—Owing to the general success which has attended the operations at the 
various fish-breeding establishments under the direct control of this department 
throughout the Dominion, it affords me great pleasure to offer this report on fish- 
culture for the past year. 

One of the most valuable assets of the Dominion is its fisheries, which last year 
amounted to over twenty-nine millions of dollars, such vast resources forming a national 
food supply must be husbanded and nature assisted as far as possible by a careful 
extension of fish breeding operations at such points that offer the necessary facilities for 
extending the same. 


HATCHERY SITES. 


The selection of a suitable site is the initial and most important factor of the work. 
Not only must a supply or pure water be available at all times, but the spawning 
grounds should be within a reasonable distance of the location. Whilst this remark 
refers generally, it is perhaps more applicable to British Columbia where it is found 
that the Pacific salmon will not survive in confinement to the same extent as the 
Atlantic salmon, hence it becomes necessary that the locations for hatcheries on the 
Pacific coast must be even nearer the spawning grounds than is actually necessary in 
the east, which means the erection of hatcheries far up the streams and as very often 
happens in isolated places, hard to reach and expensive to maintain. The question 
arises, why not locate the hatcheries in more convenient places and transport the eggs 
and fry to and from such points. This could be done providing navigation would allow ; 
but unfortunately for the system in British Columbia the streams are so rapid that the 
reaching of even the spawning beds nearest the mouths of the rivers would be a very 
expensive and hazardous undertaking. 

Again, the sockeye salmon, with few exceptions, are not ripe for spawning purposes 
until they reach the upper waters of the rivers, which, as a rule would mean the trans- 
porting of green eggs long distances by water and over rough trails before reaching the 
hatchery. This would of necessity entail a heavy mortality in the eggs, so that the 
inconvenience, isolation and extra cost of maintenance is more than balanced by the 
larger number of fry that can be produced from a given quantity of eggs by having the 
establishment near the spawning and distributing point. 


RETAINING PONDS. 


The system followed by the department some years ago in securing parent salmon 
for eastern hatcheries was by sweeping the upper reaches of the rivers at about the 
spawning time. This method was discontinued and a retaining pond established by the 
late Superintendent of Fish Culture, Mr. 8. Wilmot, in the harbour of St. John. From 
this pond, which would accommodate about fifteen hundred salmon from May to Novem- 
ber, it was intended to fill as many of the lower province hatcheries as possible. This 
scheme has proved very successful. 
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The parent fish are purchased directly from the commercial catch, placed in the 
pond and after being spawned are released to return to the salt-water. A number of 
the fish so retained were: marked before being released each year and during the past 
season a number of these fish have been again captured. 

Owing to sewerage pollution it became necessary to select a ne site for the retain- 
ing pond this season, and as an experiment Little River is being used for this purpose. 
The ultimate success of the selection can only be determined after the spawning opera- 
tions are completed this fall. 

The question of establishing retaining ponds for parent fish at such of the hatcheries 
as afford the necessary facilities has been laid before the department on several occa- 
sions ; but the convenience of travelling in all directions, both by rail and water, . 
from St. John, enables the one general pond to, as a rule, supply tre requirements of 
the eastern hatcheries. 


REARING PONDS. 


This is a phase of fish culture that might well be extended to such points which 
afford the necessary facilities, in fact some ingenuity on the part of the officers in charge 
would make this possible on a sinall scale at the most of the hatcheries, especially where 
the waters do not reach too high a temperature. While it would be too costly to 
attempt this work on a large scale, it might be stated that at Restigouche, N.B., a fair- 
sized pond for the retaining of salmon until they are four months old has proved very 
successful, and at Newcastle and Ottawa, Ontario, it is aiso being done on a smaller but 
very successful basis. 


COLLECTION OF OVA. 


This is a matter that requires the most careful and untiring efforts of all the officers 
conuected with the Fish Cultural work in the Dominion. ‘On the efficient performance 
of this most important detail hinges the success or failure of a season’s operations. The 
greatest care and attention must be given to the proper impregnation of the egg, as it is 
this first step that makes or mars the operations. It is reasonable to attribute even the 
comparative small percentage of loss at the Dominion hatcheries to the too hasty per- 
formance of this detail, and the necessity for the greatest of care in attending to the 
proper impregnation of the egg cannot be too strongly impressed upon the officers hav- 
ing charge of this work. ; 

Whilst the object desired by all is to fill the respective institutions to their full 
capacity, still this should not be accomplished at the sacrifice of a largé number of eggs 
which will most assuredly result if the eggs have not been properly fertilized. While 
on this question and coupled with the numerous public demands for the establishment 
of additional hatcheries the serious question of spawning beds arises. Where is the 
large supply of eggs required for hatchery purposes to be secured? This is a phase of 
the question that does not enter the public mind, but it is a great source of concern to 
the officers of the department. 

There are salmon and salmon trout hatcheries throughout the Dominion to be 
provided for and when considering the question, it will be easily understood why anxious 
moments are often experienced by the officers connected with this service. The time 
has arrived when attention must be given to the providing of a departmental ‘lake for 
the retention of salmon trout from which the department can always rely for securing 
a full supply of eggs of this species. To accomplish this a suitable lake should be selec- 
ted, cleaned of all other predaceous species and stocked with salmon trout. This will 
vost money, but resources showing a value of twenty-nine millions of dollars annually 
are worthy of being fostered. j 


. DISTRIBUTING FRY. 


In my report of last year, reference was made to the sto: king of lakes by. localities 
instead of planting small quantities of fry over widely scattered areas. This suggestion 
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has been followed to a small extent, but the system of ‘Applications for Fry’ makes it 
difficult to carry out as fully as could be wished ; but it is again strongly recommended 
that this system of distributing be extended as occasion offers. 

Reference must be made to the impossibility of supplying applications for speckled 
trout fry. It is not possible to secure eggs from this species in large quantities, and 
the planting of these fry should be limited to only such public waters as have been 
entirely depleted. 


ONTARIO. 
Newcastle Hatchery. 


The operations at this premier hatchery of the Dominion have again been success- 
ful. These are confined to the hatching of salmon trout, the eggs being secured 
in Colpoy’s bay, Georgian bay. A small bass pond is also operated in connection 
with this institution. The rearing of fingerling salmon trout on a small scale has also 
been very successful. 


Ottawa Hatchery. 


As stated on previous occasions, this hatchery while turning out large quantities 
of fry is more of an experimental station at which fry of the various.species are reared 
in the aquaria and their habits noted. 

Whilst speckled trout have been incubated at this establishment it is not con- 
sidered advisable to continue hatching this species at this institution, as owing to the 
high temperature of the water the eggs hatch prematurely, which causes considerable 
loss. During the past year some eighteen thousand persons visited this establishment. 


Sandwich Hatchery, 


At this institution whitefish and pickerel are the only species handled. Last year 
some sixty-three millions of whitefish and twenty-five millions of pickerel were clis- 
tributed from this establishment. 


Bass Ponds, Bay of Quinte. 


It appears that the applications for small-mouthed black bass are increasing each 
year, so much so that it is impossible to commence to fill them all. The hatching of 
bass in artifical ponds has proved successful, and the work might well be extended at 
such points as offer the necessary facilities, bearing always in mind the danger, if great 
care is not taken, that these predaceous fish are not introduced into trout lakes, which 
would mean the extermination of the trout. On this account applications for bass 
should be inquired into closely as one planting of bass would create loss and endless 
trouble. 

The past year’s operations have been very successful and some fine specimens of 
young bass are now being distributed. 


QUEBEC. 
Gaspé Hatchery. 


This establishment is devoted entirely to the hatching of Atlantic salmon, the eggs 
being procured from the salmon retaining pond at St. John, N.B. The operations for 
the past year have been successful and the fry have been distributed in rivers adjacent 
to the hatchery. 


Tadousac Hatchery, 


This hatchery has again experienced another successful season and over two millions 
of salmon fry were distributed. A subsidiary hatchery was last season erected on the 
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Ste. Marguerite river, which was necessary as a means of stocking this stream. It obvi- 
ates the necessity of conveying the young fry to a river difficult of access which was in 
the past a very hazardous undertaking. . 


Magog Hatchery. 


This hatchery was last season largely filled with gray trout eggs, taken in Lake 
Memphremagog, and salmon trout eggs from Georgian bay. Some speckled trout 
from the St. Alexis waters were also successfully incubated. Waters of the Eastern 
Townships are now showing beneficial results from this institution. It might be men- 
tioned that sea salmon planted in Lake Memphremagog have been caught by fly-fish- 
ing during the season just closed. In addition to the quantity of fry distributed from 
this hatchery to the various waters named in the report of the officer in charge, some 
two hundred and fifty thousand fry were transferred to the rearing ponds at Lake 
Lester. 


St. Aleais Hatchery. 


This hatchery is almost entirely devoted to the hatching of speckled and marstoni 
trout but some sea salmon are also incubated, and those distributed last season appear 
to be thriving. Great difficulty is experienced in securing the trout eggs, owing to the 
almost inaccessible location of the hatchery, but in the face of these difficulties the re- 
quired number were secured last year and a successful season resulted. 


Lake Lester Rearing Ponds. 


The success attending the establishment of rearing ponds on this lake has surpassed | 
all expectations. Last season some two hundred and fifty thousand fry of the various 
species were held in the ponds until they averaged from three to four inches in length, 
when they were distributed. At the present time some two hundred and fifty thousand 
fry are doing remarkably well. The success of these rearing ponds may safely be attri- 
buted to the ample supply of spring water and the careful attention paid to the fry by 
the officer in charge. 


Lae Tremblant Hatchery. 


On Lac’ Tremblant a small hatchery for the stocking of this and adjacent waters 
has been in operation for the past two years. Salmon trcut with a small proportion of 
speckled trout are the principal species handled. The operations last season were 
successtul, and this season an effort will be made to secure some trout fry from local 
waters. 


NOVA SCOTIA. 
Bedford Hatchery. 


This establishment is supplied with salmon eggs from the retaining pond at St. 
John, N.B. A few speckled trout eggs have been incubated, but it is advisable that 
the work at this hatchery should be almost entirely in the direction of assistance to the 
salmon fisheries. Very gratifying reports have been received from different points in 
me province on the splendid results accruing from the stocking of rivers from this 

atchery. .. 


| 


Margaree Hatchery. 


Last season’s operations at this hatchery were very successful and the salmon 
rivers in which fry have been planted are said to already be showing the beneficial 
results of establishing this institution. Over nine hundred thousand healthy salmon 
were last season distributed in Margaree, Little, Middle and Baddock rivers. The 
eggs for this establishment are provided from the St. John Pond and, notwithstanding 
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the tact that the Margaree hatchery is a difficult point to reach with green eggs, the 
results show that with care in packing and handling the eggs the percentage of loss is 
no greater than at other hatcheries. 


Windsor Hatchery. 


Last season was the initial one at this institution and the expectations for success- 
ful operations, as mentioned in my last report, have been realized and five hundred 
and seventy-five thousand salmon fry were planted in the waters of Hants, King’s and 
Colchester counties. At this establishment a small plant for the hatching of shad was 
installed. The task of securing the shad eggs was entrusted to one of the most efficient 
officers in the service, but owing to the extremely delicate formation of the shad egg, 
transportation and the high temperature of the water available, the experiment was not 
as successful as could be wished. The eggs hatched and premature fish were the result. 
The eggs were secured in the Nictaux river and another season it will be necessary to 
erect a temporary structure for hatching these fish at the point at which they are 
secured. The delicate fibre of the egg will not stand transportation. This is the first 
time that the hatching of shad eggs has been attempted in Canada and whilst the 
results were not successful in the quantity of fish hatched, a great deal of experience was 
gained which will be of benefit for future operations in this direction. 


Lobster Hatcheries. 


The institutions in this province for hatching lobsters are located at Bay View and 
Canso. The past season was not as successful in point of numbers as heretofore, owing 
to the stormy weather and prevailing high winds, which kept the lobsters off the coast 
as Well as preventing the fishermen from attending regularly to their traps. 


NEW BRUNSWICK. 


festigouche Hatchery. 


The operations at this establishment during the past season have been most satis- 
factory. The majority of the salmon eggs are procured from fish captured under 
departmental supervision whilst they are ascending the Restigouche river, the balance 
required being supplied from the retaining pond at St. John. The rearing pond in 
connection with this establishment is most favourably commented upon. At the present 
time some fifty thousand young salmon hatched last spring are now in this pond and 
will be distributed later on in the season. 


Miramichi Hatchery. 


This hatchery has been doing excellent work for many years and the salmon rivers 
adjacent thereto afford large returns to both the actual fishermen and the angler. This 
building was erected as far back*as 1874, and no large expenditure has been made on 
repairs since that time. For several years past the department has appreciated the 
necessity for extensive repairs and alterations at this place, but the needs of other places 
where no fish breeding operations were conducted were so pressing that such altera- 
tions were postponed from year to year, until now repairs are an actual necessity and 
action in this direction is now engaging the attention of the department. It will be 
noticed in the report from the Officer in Charge (Mr. Isaac Sheasgreen) that, following 
the suggestions made in my report of last year on the distribution of fry, more attention 
has been paid to the main streams, in which quantities of fry have been placed, instead 
of carrying them long distances in wagons over rough roads to the smaller tributaries. 
In this way the work of distribution has been accomplished at a largely reduced expen- 
diture and the results should prove just as beneficial. 


St. John River Hatchery. 


Last year reference was made to the extensive repairs that were imperative at this 
establishment before another season’s work could be commenced. These repairs 
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are now under way and will be completed before the time arrives for placing the eggs in 
the troughs this fall. The operations last season were satisfactory, some one million 
three hundred thousand salmon eggs being distributed from this establishment. 


Salmon Pond, Little River. 


Reference has already been made to the necessity for abandoning the old site used 
as a retaining pond in St. J ohn harbour. It is not an easy matter to find a place suit- 
able in all respects for this purpose, and after careful inspection Little river was chosen 
as offering what appeared to be the most suitable facilities for the location of a pond, 
and temporary arrangements were made for trial of one year before any permanent 
work was effected. Whilst answering the purpose it has not proved ideal and another 
site more affected by the ebb and flow of the tide would be more suited to the purpose. 
It might be here explained that the fish retained in this pond are purchased direct from 
the commercial fishermen, who perhaps do not thoroughly appreciate the necessity for 
the utmost care being taken in handling salmon designed for retention in a compara- 
tively fresh water pond. Any abrasion that may occur will not heal on salmon re- 
tained in a comparatively small area of fresh water reaching a high temperature, whilst 
in a pond affected by the tide to a greater extent than the one here alluded to such 
abrasions will heal in a fairly short time. | 


Lobster Hatcheries. 


The lobster hatcheries in New Brunswick are located at Shemogue and Shippegan. 
The same remarks made on the Nova Scotia institutions apply here. The rough weather 
and high winds prevented the collection of as large a quantity of eggs as was hoped for, 
but those that were secured were successfully incubated, and the young lobsters were 
distributed in a healthy condition. 


PRINCE EDWARD ISLAND. ' 


Kelly's Pond Hatchery. 


The season just closed was the initial one at this institution. The operations 
resulted in the distribution of seven hundred and twenty thousand salmon. This season 
efforts will be made to secure some sea trout eggs and arrangements in this direction 
are now being made | 


Lobster Hatchery. 


> 


The hatchery for this purpose is located at Blockhouse Point, Chorlottetown 
harbour. Similar reports to those received from Nova Scotia and New Brunswick 
have also come to hand from this institution. Spawn lobsters are reported as being 
limited in number hut such eggs as were procured hatched out in splendid condition, 
the result being the distribution of forty millions of healthy and thriving young lobsters. 


{ 


MANITOBA. 


| The two hatcheries for the incubation of whitefish located on Lake Winnipeg 
were not in operation last season, the cause being such an early closing of navigation 
on this lake, that it was impossible to. convey the eggs to the hatchery. Full reports 
from the officers having this work in hand were embodied in my last year’s report. It 
is hoped and expected that the coming season will see both of these institutions running 
to their full capacity. i 


BRITISH COLUMBIA. . 


In my report of last year, reference was made to the fact that a competent officer 
had been placed in charge of each one of the hatcheries in this province, who is held 
responsible directly to the department at Ottawa instead of to the Inspectors of 
Fisheries. This change in the system is working well and the service is as easily and 
as efficiently operated as in the eastern provinces. | 
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This is the largest and best equipped institution in Canada, and thirty millions of 
eggs can be handled each season if it is possible to secure them. Last season twenty- 
eight million seven hundred thousand young salmon were released from this establish- 
ment.- The work of capturing parent fish for the current season’s operations is now 

under way. 


Liwers Inlet Hatchery. 


Last year, the opening season operations were successfully conducted at this hat- 
chery by Mr. Wm. Roxburgh, the officer in charge. Great difficulties were encountered, 
but a successful distribution of eight millions of salmon fry is the gratifying result of 
the season’s work. 

Skeena River Hatchery. 


This hatchery has been in operation since 1894 and has been most successful. Last 
season nearly four million young salmon were distributed. This establishment is 
difficult of access and isin a very isolated part of the province. 


Granite Creek Hatchery. 


This hatchery can always be relied upon for a big output of fry in the years of a 
big run of salmon. The operations are generally successful and last season was no 
exception to the rule, nearly eleven millions of young salmon being distributed. 


Fraser River Hatchery. 


This establishment has been in operation for nearly twenty years and during that 
time has been of great benefit to the salmon fisheries of British Columbia. Since the 
incumbency of the present officer-in-charge, Mr. J. A. Johnson, small rearing ponds 
have been provided and other improvements carried out. Last season a quantity of 
the surplus eggs from the Pemberton and Granite Creek hatcheries were transferred to 
this establishment, and over nine millions of fry were distributed from this hatchery 
during the season just closed. 

Nimpkish Hatchery. 


A report on the operations at this establishment which is owned and operated by 
the Alert Bay Canning Co. B. C. Packer’s Association, will be found with the annual 
reports from the officers-in-charge of the Dominion Government fish hatcheries which 
follow this report. Nearly five millions of fry were successfully distributed last season. 


GENERAL REMARKS. 


The growth of the fish-breeding service throughout the Dominion during the past few 
years has been large. Since 1903, thirteen new hatcheries have been put in operation, 
making a total of thirty-two institutions used for this purpose at the various points. 
The superintendence of this service involves an immense amount of clerical and inspec- 
tion work, especially at new hatcheries where the officer-in-charge is inexperienced and 
has to be instructed-in every detail. The conditions existing at the various points 
where these establishments are located vary so much, that instructions suited to each 
place must be prepared. Many and varied details and contingencies must be provided 
for and a wrong move at any time places the whole season’s operations in jeopardy. To 
meet this large increase,in the work, Mr. Alex. Finlayson, an officer of long and varied - 
experience, both in Scotland and in the fish-breeding service of this country, was chosen 
and appointed to the position of Dominion Inspector of fish hatcheries. The duties of 
his office are to inspect the various establishments, instruct new appointees and report 
on the management of each establishment generally. All the officers connected with 
this service have taken great interest in their work and can be given a large share of 
credit for the success attending the past season's operations. 

I am, sir, your obedient servant, 


F. H. CUNNINGHAM, 
Dominion Superintendent of Fish Culture. 
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ANNEX B. 


REPORTS OF ALL THE HATCHERY OFFICERS. 


1. BON ACCORD HATCHERY. 


New Westminster, B. C., October 2, 1906. 


Professor E. E. PRINCE, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—The past year at the Bon Accord hatchery has been very satisfactory and 
the hatchery had a very successful year. 

In July, 1905, fences were put on the streams at the head of Pitt lake, but the 
freshets’ were too much for these strongly-built structures and washed the entire captur- 
ing plant out. Before the freshets abated sufficiently to allow the rebuilding of the 
fences, the fish had passed and reached the higher reaches of the rivers. One hundred 
thousand sockeye eggs were taken in Upper Pitt. 

This necessitated looking to other grounds for the supply of spawn, and Granite 
Creek hatchery was drawn on for 3,000,000 eggs and Pemberton Meadows hatchery for 
4,500,000 eggs. The Bon Accord hatchery staff secured 2,000,000 cohoes in the Nico- 
mekl and Serpentine waters, 100,000 in the Hatchery creek, 1,500 trout in the Hat- 
chery creek, and 5,000 steelheads in Stave river ; the last mentioned are still in the 
hatchery but are now hatched out. 

The loss was very small, the majority of the fish being particularly healthy. 

On January 31, the first distribution of the fish commenced when 3,560,000 fry 
were placed in the Upper Pitt river, and other shipments followed closely, Lillooet 
river, 1,500,000; Silver creek, sockeyes, 1,000,000, cohoes, 500,000 ; Coquitlam river, 
sockeyes, 750,000, cohoes, 1,250,000 ; Cowichan lake, 80,000; Sauch-en-auch creek, 
60,000 ; Serpentine creek, sockeys, 60,000, cohoes, 60,000 ; Squamish, 60,000. 

An experiment was made in the planting of salmon fry on the west coast of Van- 
couver island, and the fish were taken from Bon Accord hatchery to make the experi- 
ment. Two hundred and fifty thousand small fish were distributed among Anderson, 
Sprott and Kennedy lakes on the west coast of Vancouver island, and twelve hundred 
trout were placed in Price lake near Victoria. | 

The planting of the sockeye fry on the west coast of Vancouver island, although a 
new feature in fish culture here was a very successful experiment, as all the fish although 
subjected to the roughest weather, were in a most healthy condition when liberated. 

The prospects for the coming year are very bright and thereris little doubt that the 
hatchery will have its capacity of eggs. . 


I am, sir, 
Your obedient servant, 
J. A. JOHNSON, 
Officer-in-Charge, Bon Accord Fish Hatchery. 
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2. HARRISON LAKE HATCHERY. 


Harrison Hor Sprinas, B.C., August 24, 1906. 
E. E. Prince, Esq., : 
Dominion Commissioner of Fisheries, 
Ottawa. : 

Str,—I have the honour to submit my report from this hatchery, for the present 
year. My last report, dated November 16, 1905, showed a total collection at that 
date of 31,160,000 salmon ova. We afterwards secured additional eggs, making the 
_ total 31,274,000, consisting of : 


DOr One cer tite die ie ea ace Ae Sl Tk de Sockeye salmon 
DO LU U0O re. s Pe moe, OE Tena ae eames Cohoe Be 

OOO ene cee eee ee hh yy wee avale ie Spring se 
31,274,000 


of these 2,501,000, or nearly 8 per cent were picked out as unfertile or dead. The eggs 
and young fry did remarkably well, and the following distribution was made during 
March and April without loss, the fish going out in splendid condition 


TG MMIORDIG CLOCK ty eee sa Per ee. Ue Fe mena 16,000,000 
SS ST VOR ht ae de tomer eee ae BA ED ae Se OOOO 
ce MPO ts RAG Days ne mee. 1 ee eC. ieee 10,272,000 

Ota GISEVIOULION Gere ee ore ee ee ee eae  28;7 $3,000 


Three ponds were made during the winter, to accommodate some of the fry, and have 
proved a great help. They cover an area of about 50 by 350 ft. and are supplied with 
water from the hatchery waste flume. All the fry that were put out at the hatchery, 
were allowed to work their way through these three ponds becoming thus, in a measure 
accustomed to outside conditions, while still protected from their enemies. For the 
collection of ova for the present season, in addition to the camps operated last year, it 
is proposed to put in fences and pens at Twenty Mile creek, where some sockeye salmon 
are known to run. The fences and pens at Silver creek and at Douglas creek are 
already in position and a few fish are in the pens at the former station. 

The fences, &c., at Morris creek and at other points will be in place early in Sep- 
tember and every effort wil. be made to secure as many eggs as possible, for this being 
an ‘off’ year hatchery work is all the more neccesary and should be pushed to the ut- 
most. 

Since the distribution of the fry the interior of the hatchery has been given a 
coat of paint and this has greatly improved its appearance. 

The public interest manifested in the hatchery and its operation is quite remarkable. 
Being located so close to a popular health and pleasure resort, accounts in a great mea- 
sure for the streams of visitors. “This past year we have had between three and four 
thousand visitors and our register shows names of persons from all over the world. In 
fact the premises are hardly ever clear of visitors and they call for an increasing amount 
of attention and it necessitates the building plant and surroundings being kept in a 
creditable state, and as far as the number of staff and means would permit, I have 
tried to keep the place at least presentable. 

We have been somewhat handicapped in the work here, by the transfer of the more 
experienced men to the newer hatcheries and having to train new men to the work. 
This difficulty is increased by the number of collecting stations working at the same time 
and these points being so widely scattered. However, I am pleased to report that I 
have been well supported by the staff on the whole, and that some of them have taken 
a most exceptional interest in the work and have done everything possibe to ensure 
SUCCESS. . 

I am sir, yours obediently, 
THOS. ROBINSON. 
Officer-in-Charge. 
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3. PEMBERTON HATCHERY. 


Litiooert, B.C., May 8, 1906. 


Professor PRINCE, 
Commissioner of Fisheries, 
Department of Marine and Fisheries, 
Ottawa. 


Str,—I herewith have the honour to submit my first annual report on Pemberton 
hatchery to your department. A report on this hatchery would not be complete with- _ 
out an account of its situation and the different ways of conveyance required to reach it. 

Pemberton hatchery is situated four miles to the east of the lower extremities of 
Pemberton meadows, at the junction of Owl creek and the Birkenhead. river, four miles 
above its confluence with the eastern branch of the Lillooet river, which in turn dis- 
charges into Lillooet lake. The hatchery lies as near as can be judged one hundred 
and seventy-five miles in a north-easterly direction from New Westminster, which is the 
home of the fishing industry in British Columbia. The route, however, one has to 
travel from there to Pemberton is very circuitous, starting with a railway journey to 
Agassiz, a stage drive of five miles brings. you to Harrison Hot Springs, where the 
splendid Harrison hatchery, built last year by the Dominion government can be seen 
four miles up the lake. The next stage of the journey is one of forty-five miles by the 
Harrison lake to Port Douglas, which is now but a relic of its former days, when this 
was the route to the Cariboo diggings. 

The traveller now has to resort to a more primitive mode of travelling, and by the 
time he reaches Tenas lake, thirty-five miles from Douglas, he will be heartily glad to 
exchange his Indian cayuse for a seat in the canoe, if he has not been accustomed to 
riding. Tenas lake is six miles long and very narrow, being rather a widened part of 
the Lillooet river than a lake. At its head it narrows down to a swift river again, a 
mile of which brings one into Lillooet lake. sixteen miles in length. When half the 
lake has been traversed in a northerly direction it takes an abrupt turn to the west and 
from here the first view of Pemberton meadows can be had. When the river is high 
the canoe can be taken six miles up the river to the rancherie, but usially one has to 
land at the head of the lake and ride the remainder of the way, ten miles, to the 
hatchery. 

The Birkenhead river, on which the hatchery is situated, is considered by compe- 
tent authorities, to be the best sockeye spawning stream in British Columbia, and is 
unlike other spawning grounds in the respect that there is said to be a good run even 
in off years. 

After the site and construction of the hatchery had been decided on, the contract 
for the lumber was let to Duguid & Hurlay, of Lillooet, who deserve credit for 
the manner in which they surmounted the difficulties incidental to bringing a 
23,000 Ib. saw-mill outfit, the 36 miles by raft on Seton and Anderson’s lakes, and 24 
miles of mountain road to Owl creek. They were three weeks on the road coming in 
and the same going out; the boiler alone weighed 6,000 1b., and they were engaged 
four months in sawing the 170,000 feet and planing 130,000 feet of- lumber of which 
the buildings were constructed. Mr. Forrester, the building superintendent, started 
actual construction in May, though previous to that he had a gang of Indians em- 
ployed clearing the site, making roads and hewing the sills. .One could hardly im- 
agine a rougher spot than that on which the hatchery now stands: in addition to the 
large trees which were sawn for lumber and their stumps blown out, the ground was 
covered with large boulders brought down by Owl creek in ages past. 

The hatchery is a one-story building 40 feet by 150 feet long with 12-foot walls ; 
it has 12-inch cedar foundations, 2-inch by 8-inch joists, 2-inch flooring and 2-inch | 
by 6-inch studding, the roof is built on the truss system, which obviates the need of 
posts in the centre and consequently gives a clear floor space from wall to wall; the 
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building is sheathed with shiplap and rustic on the outside and lined with 6-inch 
V-joint inside ; it is lighted by 27 large windows and 12 3-ft. by 8-ft. skylights, and is 
roofed with Elalerite fireproof roofing. The exterior is painted cream with white 
trimmings, and the interior white. 

The hatching apparatus is thoroughly up to date in every particular. A head 
tank, 18 inches by 18 inches runs the entire length of the building, and the hatching 
troughs, 112 in number, 16 feet long, 16 inches wide and 6 inches deep, built of 2-inch 
plank are arranged in groups of four, with a fall of 6 inches between the upper and 
lower pair. Water is supplied to the troughs from the head tank through 14 plugs. 
The waste connections are 2-inch diameter and the waste ditches are 6 inches by 
6 inches and 6 inches by 16 inches. The troughs, which are painted white outside and 
lacquered inside, hold six 16-inch by 24-inch baskets each and riffles are provided 
between each basket. 

A. floating gauge in the head tank connected to an electric circuit communicating 
with the boarding house rings an alarm there when the water either rises or falls an 
inch. This is the first electric tank alarm installed in a British Columbia hatchery. 
The boarding house, which is painted the same as the hatchery, is a two-story frame 
building, 16 feet by 24, with an addition containing kitchen, pantry and bath-room. 
The main building contains dining room, 12 by 16, office 10 by 12 and hall; upstairs 
there are four bedrooms. The interior is varnished, and hot and cold water is supplied 
to a sink and bathroom. A pipe line of 600 feet supplies the water. 

There are also a workshop and wood-shed, 14 feet by 20 feet and 12 by 20 feet 
respectively, sheathed with rustic and painted uniform with the main buildings. The 
flume for the supply of water to the hatchery leads from a dam situated 400 feet up’ 
Owl creek ; it is built of 2-inch by 16-inch, 2-inch by 14-inch and 2-inch by 12-inch 
2-inch plank. It is the largest at the intake and is tarred outside and in, half way 
down it is broken by a 10-inch cedar log settling tank, 10 feet by 30 feet by 5 feet deep. 
It is at present being roofed over. There is also an emergency flume extending 150 
feet further up Owl creek to a dam there in case of accident to the main one. 

The work done by Mr. Forrester is creditable both tothe department and him- 
self, and his efforts to have the hatchery finished by August 1 were rewarded by the 
water being turned on for the first time on that date in spite of unforeseen circum- 
stances and difficulties. In the meantime the building of the traps for the taking of 
the parent fish had been under way for some time. They were located 200 yards above 
the hatchery on the Birkenhead, at a point where there was a large rock on both sides 
to protect the banks. The main fence was built on the tripod system. Ten tripods 
made of 7-inch fir poles were placed at regular intervals across the stream and filled 
with rock. The height of water—four feet—made the job an arduous one. The large 
boulders in the bed of the stream which could not be seen, though their effect on the 
water was plainly visible, contributed to the difficulty. After two weeks’ exertion, 
during which time dry clothes were almost an unknown quality, the tripods were 
placed in position and the stringers fastened down. The fencing proper consisted of 
sections 6 feet by 12 feet, made of l-inch by 4-inch on edge, and bolted together, and 
had been under construction while the tripods were being placed. They were laid on 
the stringers with a 2 to 1 slant lying down stream, and had a yard of heavy duck- 
canvas nailed along the heel of them to prevent the salmon burrowing ; rock was then 
placed in front, the pens anchored and leads built from the fence to them. There were 
fifteen pens in use altogether of different sizes,.12 feet by 12 feet, 10 feet by 12, and 
6 feet by 12. Two more fences were built after this before the run came, one 100 yards 
below the first one to keep the salmon from drifting down. When the run was at its 
height a section of this fence had to be taken out to prevent the fish crowding too much 
though the space between the fences was 100 ft. by 200 feet with about three feet of 
water. Another fence was constructed, one and a half milés above the hatchery, as a 
safeguard against mishap to the lower ones. 

The first scckeye arrived on August 15, but not until the 27th did the run fairly 
get here ; on the morning of that date the pens hardly had 100 fish, but by night it was 
found necessary to close the leads to the pens to prevent overcrowding. From the 27th 
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till September 8, the leads were hardly opened, as it was found that the salmon 
would not stand penning. ‘The first spawning of 100,000 ova was made on September 
4, but all the fish were not in a ripe condition ; on the 8th 1,000,000 were taken. 

Spawning started in earnest on Monday, the 11th, and by the end of the week 
8,500,000 were secured. Mr. Cunningham, superintendent of fish culture, arrived on 
the 15th and left on the 17th, and inspected the spawning operations and hatchery ; 
he was accompanied by Messrs. Forrester and Finlayson. By the end of the week 
ending September 23, the total in the hatchery was 21,350,000, 2,500,000 being spawned 
by four spawners in one day. 

At this time twenty men were employed. A freshet on the 21st washed a number 
of salmon over the lower fence and down the river, where they spawned naturally. 
Altogether 28 millions of sockeye ova were taken, one and a half millions of them at the 

mouth of the river by means of a seine. The cohoe run did not come up to expectations, 
only 600,000 ova being spawned and practically all the fish were taken in traps. 

During the run of sockeye the males outnumbered the female fish five to one ; 
they were only blocking up the pens, so I gave the Indians liberty to take all they 
wanted. They took over 4,000 from first to last. The Indians, I may say here, have 
given no cause for complaint so far. The only thing I can say against them is that 
their charges are extortionate. 

As you are aware, Mr. Johnson, officer in charge of the Fraser River hatchery, 
received two shipments from here ; the first lot of two and a half millions he took out 
himself ; Messrs. Davis and Martin took down the remainder. A shipment of 4,330,000 
also went to the H. L. hatchery in charge of Thos. Graham, of the staff of that hatch- 
ery. In consequence of these shipments leaving, there were several empty troughs in 
the hatchery. To relieve the congestion in some of the baskets which contained 50,- 
000 ova, I am redistributing the remaining eggs over the whole hatchery at the rate 
of 30,000 to the basket. The main fence is still in the river ; there are a few cohoe 
lying below waiting for a rise in the river ; they only travel during a freshet. 

Since October 1, an average of four men a day have been picking the 20,000,000 
which the hatchery now contains. We are engaged at present building troughs to 
hold the surplus fry. I intended building outside ponds, but came to the conclusion 
that to do so without building a roof over them, for which we had no time, would only 
be courting disaster considering the snowfall of 3 to 4 feet. The troughs we are build- 
ing are 12 feet long and 2 feet wide, with a partition down the centre which makes 
two troughs of it. They are placed beneath the hatching troughs on the floor, the 
waste from which passes along one side through an overflow and back the. other side, 
making a return to the same end that it enters from, but with the partition between. 
There will be twenty-seven of them built this winter, and if they work well, and I 
believe they will, twenty-seven more could be placed beneath the upper run and fed 
from the head tank. They will have one advantage over outside ponds in that they 
will be easier kept clear of ice and snow, as the hatchery has two heaters in it now. 

The experience gained this year will be of great use another season. Though the 
practice of holding fish in pens works well on the lower spawning grounds, I find 
that it fails here. Several fences are wanted in the river-at the hatchery form- 
ing pools where the fish can be held. The upper fence should be high and strong and 
with pens in connection to spawn out of. About 200 yards down another fence should 
be thrown across and the first run of salmon allowed to enter and then closed up ; 200 
yards farther down the process could be repeated and even a fourth fence put in, if 
necessary ; by this means the fish would mature even more than was the case this fall, 
when the fresh run and mature salmon were mixed up between the fences. I also 
found that large numbers of sockeyes spawn between the hatchery and the mouth of 
the Birkenhead. The early run of sockeye pushes on to the head waters of the streams 
they frequent ; the subsequent schools run till they come up with the preceding one, 
and so on, and the late ones content themselves by spawning on the first bar they encoun- 
ter. A fence put in during the latter part of the season at the mouth of the river 
would take a large number of fish that would otherwise never ascend to the upper 
fences, and the ova taken there cou!d be sent direct to the lower hatcheries. 
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The first season at a new hatchery is always the worst, as the spawning conditions 
vary in streams a few miles apart, and a system which works well in one may prove a 
failure in another. But I would like to say that the staff of seven have done their best 
to make it a success, and so also has the local help employed. 

The result of the season’s work at this establishment consisted of a total distribution 
17,450,000 of healthy fry. 

I have the honour to be, sir, 
Your obedient servant. 


ALEXANDER ROBERTSON, 
Officer in Charge. 


4. GRANITE CREEK HATCHERY. 


Kwnatt, B.C., August 22, 1906. 
Prof. E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 
Str,—I have the honour to submit the following report en the operations at this 
hatchery during the past season. The eggs were collected between August and Decem- 
ber and were disposed of as follows :— 


DOCK eyes ru OcOUOlntC Leen rns. tes ok), oa ee ee 12,920,000 
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These fry were released. at the hatchery. 
22—16 
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The nearest good place, being at the head of the Anesty, or north-east arm of the 
Great Shuswap lake, a distance of thirty-seven miles from the hatchery. 

The upper seven-miles of this arm is ice bound until the end of March, and the 
spring storms on the lake make the distant distribution of the fry impracticable. 

If the fry from Scotch creek ova would return to the Hatchery creek, and make 
another Morris creek of it, it would be a great advantage ; Scotch creek being sixty- 
five miles distant, and on an Indian reserve, where difficulties with the Indians have 
to be obviated. 

The first sockeye arrived at Scotch creek on August 12. 

On the 15th six others put in an appearance. 

The first shipment of ova was sent to the hatchery on August 24, and began to 
hatch on October 25. 

On December 10, sockeye were still spawning in the Little river, between the 
Great and Little Shuswap lakes. Traps were first put in on Granite creek, Scotch 
creek, and the Anesty river: but the run of fish was so heavy, that at Scotch creek, 
all available trays were required, and the Anesty fish had to be admitted to the river. 

There were two distinct runs, the last was of smaller fish, with pale flesh. 

They were very soft, and possibly the palen:ss of their flesh was due to their 
ripeness. 

Many of this last run reached the Hatchery creek at the extreme end of the 
Shuswap lake. 

Many humpbacks came with the sockeye to Granite creek where they had never 
been seen before. 

This second run made a great rush for Adams river, it being the first stream they 
encountered on reaching the lake, and a trap was put in the smaller channel; the main 
channel of Adams river, being a large swift stream, could not be used without great 
expense. | 

Great numbers of these fish spawned in Little river, below the Great Shuswap 
lake, and for miles along the lake shore, at its lower end. 

This fall there will be a small late run at Adams river. 

The mud in Granite creek is a great annoyance, and last season two men were 
steadily employed for two months keeping the mud washed out of the troughs. 

This deposit of mud was so heavy that in fourteen hours, the ova in the baskets 
was not visible. 

The creek flows between steep banks of clay and fine micac-ous silt, and is 
blocked to its source with limbs and brush, which catch and hold the dead leaves falling 
into it during the autumn. 

This accumulation of dead leaves catches the clay, which heaved by tke frost, 
washes from the banks in the spring. 

As these leaves decay and disintegrate, they keep ever coming down, releasing the 
successive layers of mud. 


TROUT. 
‘ 

During May, 1906, 75,000 eggs of the Salmo Kamloops were -taken at Skimekin 
creek. é 

This creek flows into Skimekin lake, which was stocked with trout fry from ova 
taken at Canoe and Granite creeks. 

The fry this season were liberated in Granite creek ; it having become exhausted 
as a spawning ground of the Salmo Kamloops. 

Parties of anglers who visited Skimekin Lake this season secured good catches, — 
many of the fish weighing 34 to 7 lb. ; 


Your obedient servant, 


D. 8. MITCHELL. 
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«. SKEENA RIVER HATCHERY. 


Profi. eh. PRINCE, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—I have the honour to submit herewith my fourth annual report of work done 
at the Skeena river hatchery for the season 1905 and 1906. 

On July 17, I arrived at the hatchery accompanied by Messrs. A. W. Pretty, J. B. 
Johnstone and S. Whitwell after ten hours hard poling up the Lakelse river. 

On the 22nd, I paid a visit to the spawning grounds at the head of Lakelse lake, 
which is about eight miles from the hatchery, and found a few sockeyes up there. I then 
returned to the hatchery and began preparations for getting everything ready to move 
up to Sockeye river. 

On August 1, we left the hatchery for the spawning grounds with some supplies 
and material for our traps, fences, &c., and by the 9th we had placed in position about 
280 feet of fencing, also our traps. 

I then returned to the hatchery leaving Messrs. Pretty, Johnstone and 8S. Whitwell 
up at the spawning grounds, to get additional stakes, rock, &c., to make the fences secure. 

On the 11th, I noticed several spring salmon spawning in Lakelse river and Cold- 
water creek. 

On the 14th, by permission of the department, I engaged Messrs. E. and F. 
Michaud to do some necessary work at the dam. 

On the 19th, Messrs. Pretty and Johnstone came down from the spawning grounds 
and reported part of our fences washed out, I immediately returned with them taking 
Messrs. E. and F. Michaud and two Indians with us, and we got them placed in posi- 
tion again and on the same night we trapped several hundred sockeyes ; next day we 
started spawning and got 176,000 eggs, which I took back to the hatchery. 

Messrs. Pretty and Johnstone arrived on the 30th with another shipment of 48,000. 

I then returned to the spawning grounds and, on September 3, we got 520,000 ; 
September 8, 592,000 ; September 14, 776,000 ; September 16, 1,016,000, and on Sep- 
tember 21, 800,000. Altogether 3,928,000, filling every basket that the hatchery can 
accommodate. On the latter date we were very fortunate in getting the hatchery full 
of ova; as it rained very hard for several days causing a big flood which brought 
large cottonwood and spruce trees down the river, smashing our fences and carrying one 
- pen of fish away entirely, containing several hundreds of ripe sockeyes. 

On September 22, we caught two cohoes and noticed a good many in the river. 

On October 1, we had another flood ; in fact, nothing but floods and freshets since 
the 5th of August, which hindered us considerably in getting our fences and pens out 
of the river before the 4th of October, at which date all work at the spawning grounds 
was finished. 

From that date we had heavy rains, and on November 13 we had the worst flood 
of the season ; the water in the Lakelse river and Coldwater creek overflowed the banks 
and we had two inches of water on the hatchery floor. At one time it began to look 
serious, so much so that we had the canoe and skiff tied up to the hatchery in case any- 
thing should occur. 

On November 16, the first fish hatched 88 days after spawning. 

On December 1, nine inches of snow fell, only to be followed by heavy rains which 
lasted until January 9, and on the 21st we had a cold snap the thermometer going 
down to 12 below zero, from that time fine frosty weather with snow, and on J anuary 
24, 47 inches of snow on the level, but from that date until the first week in April we 
had fine frosty weather with occasional snow falls. 


39.16) 
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From the middle of January until the young fry were liberated the supply water 
for the hatchery kept in splendid condition but very cold, for several weeks the water 
in the tanks registered 32°. 

I am very glad to say that the past season has been the most successful season that 
we have had, notwithstanding all the floods and disadvantages we had to contend with, 

[ adopted a new plan of picking the éggs all through the hatchery twice a week 
and turning all of them every day, which I found a great success, doing away with all 
signs of fungus, so much so that the percentage of bad eggs picked out has been less 
than 4 per cent. 

On April 4, we planted 500,000 young fry in Coldwater creek. 

April 17, 1,000,000 on the parent spawning ground at Sockeye river. 

April 18, 500,000 in Sockeye river. 

April 18, 1,784,450 in Lakelse river and Coldwater creek, making all together 
3,784,450 young fry liberated. 


April 4; Cold waiter [orcas 0, 2 P01 AUR a ae | 500,000 
f° LF SOCKS EREIVER! thin pels, Seem Shwe funny PR eee eID CITT 
Cee “ SEU SM Tangs en Seen ae 500,000 
‘¢ 18, Lakelse river and Coldwater creek.............. 1,784,450 

Bad eggs (picked Gn take plone eet eee 143,550 

Number?of'eges'put du hatchery 4 ee Set a 3,928,000 


On April 19, I left Mr. J. B. Johnstone to take charge of the hatchery and Messrs. 
Pretty, J. Williams, 8. Whitwell and self left in a canoe with Indians for Port Essing- 
ton, a distance of 75 miles, which we accomplished in 12 hours. We then had to wait 
three days for a steamer, whence we proceeded to Vancouver and Victoria, where we 
arrived on the 25th. 

Tn conclusion, I may state that there will have to be another small expenditure at 
the dam this coming season ; in fact, it appears to me that there will have to bea small 
outlay expended every year after the floods, on account of the low banks and the sur- 
rounding country being overflowed. 


I remain 
Your obedient servant, 


THOS. WHITWELL, 
Officer in Charge. 


a 


6. RIVERS INLET HATCHERY. 


Rivers Inet, September 5, 1906. 


Professor E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—I beg to lay before you a report on the hatchery built on O-wa-Keeno lake 
(Rivers Inlet) in 1905. We commenced work on a trail from the head of Rivers Inlet 
of the Wannuck river, to the head of the rapids on said river a distance of -about 3 
miles, we then proceeded to the site selected for the hatchery which was so rough with 
large stumps, rocks and fallen trees it would have taken all summer to clear it ; and 
with so many men on the ground, and carpenters unable to go to work at once, TI decid- 
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ed to go a little closer to the lake shore. I was able to get a contract made with the In- 
dians to carry our lumber from the mill to the hatchery, but we had much difficulty to 
get them to fulfil the agreement as it is a very rapid running river. We had very favour- 
able weather while the building was in course of construction, but when nearly finished 
the rain came on, and the water came under and around the building rising nearly to the 
floor mixing lumber, logs, and roots in dire confusion ; luckily the lake did not keep high 
for any great length of time and we got things in fairly good shape again. The building 
itself did not suffer badly from the fire which I reported and without any out side help 
we got it restored and iepainted, and the traces of the fire are now scarcely visible. 

After the high water of 1905, I set about building a crib around the hatchery which 
is now well advanced. This was no easy matter as the rock is of such an immense 
size in the neighbourhood of the hatchery that we had either to blast or bring it a 
great distance. The creek, which supplies the hatchery is, when high, a perfect torrent 
and as rocks and huge boulders have been accumulating in its present bed, causing 
it to overflow and threaten the building (when high) is still dangerous, but we have 
blasted out and levelled some of the worst places, though much work remains to be done. 

It may look as if a blind selection of a site had been made but the sites in the first 
20 miles of the lake are all subject to overflow and pretty much alike, and I see no other ' 
that excels or equals it in that distance. The lake is never at rest, either rising or fall- 
ing ; if you leave a boat on the beach she is either high and dry or pounding herself to 
pieces on the shore, and the mountains are so steep that when it rains, (and tt can rain 
here) it pours down their sides into the ravines at their base and then up comes lake 
and river. 

We commenced operations for collecting ova on August 20, 1905, putting fences in 
twe creeks which I thought would give us a supply and could fence securely enough to 
withstand the freshets. By September 20, we had 3,000,000 eggs in the house. It 
then commenced to rain and washed our fences out. Our fences were very substanti- 
ally built, and braced every way, and I believe could have withstood the pressure of the 
water, but when a tree or drift log came down, everything went before it and you have 
to recommence with most of your picket washed away and unable to be nearer than the 
mill. We did recommence and on October 20, had our complement of eggs in the 
house—10,000,000. We did not succeed quite so well as I had wished in rearing the ova. 
Our feed pipe for water lay on the bed of the creek with sand, small rock and even 
adult salmon at liberty to enter and choke it up, causing meny interruptions and irre- 
gularity of the flow of water over the eggs in the house and when frost came the stop- 
ping of it altogether. However, we managed to avoid this and came out with an output 
of 8,000,000. The young fish were distributed on the lake shore in a radius of 2 miles of 
the hatchery, and amongst great quantities of the naturally raised fry which are there 
in great numbers in the spring of the year. The Owakeeno lake has a length of 473 
miles, the mountains coming abruptly into the lake with little or no shore for the first 
20 miles. Out of every valley comes a creek or river of more or less volume, and the 
salmon divide and go up all of them, giving no great quantity of fish to any one stream, 
unless it be the very large ones. Some of these streams are so large we could not begin 
to fence them with our present methods, and they are so foul with driftwood and obstruc- 
tions that you cannot use a net. A notable exception to this is the Nimpkish lake 15 
miles long. In it there are no salmon streams till you get to the head where three rivers 
come in, and you have all the salmon in the lake close to your hatchery. 

In conclusion I would state that we have to get some of our eges 24 miles from the 
hatchery? Jf it comcs a head wind it may be two days befure they reach it, and in a 
crowded row or sail boat you cannot tell what treatment they receive, as the lake is 
subject to heavy and sudden squalls, and a heavy sea gets up. It would be to the 
interest of the industry that the department supply a small steamer to carry eggs and 
perform other useful work, and in these days of steam, electricity, gasoline, &c., I think 
one could be obtained at a moderate cost. 

I have the honour to be, sir, 
Your obedient servant, 
WM. ROXBURGH, 
Officer in Charge R. I. Hatchery. 
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7. NIMPKISH HATCHERY. 


(Owned and operated by the Alert Bay Canning Co. B. C., Packers’ Association. ) 


Vancouver, B.C., April 23, 1906. 
U 


Professor E. E. PRINcE, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—As per agreement with the Dominion government, we submit the report 
of operations of our Nimpkish hatchery for season 1905-6. 

We stripped our first fish on the 30th day of September, taking 92,000 eggs, and 
continued taking eggs until the 11th day of October, all baskets then being full. We 
again started taking spawn on the 18th of October, more baskets having been received ; 
and filled all of them by the 21st October. 

We are pleased to state that we took in all 5,037,000 eggs and that. we turned out 
4,873,400 healthy sockeye fry, showing a loss of a little over 37, which we consider an 
excellent showing. Most of the young sockeyes were put into the Nimpkisk ae 
The supply of parent fish was ample—we having used only a small part of the supply. 
Our superintendent reports sockeyes spawning in the creek adjacent to the lake late in 
December. 

The last of the young sockeye were put out on the 18th April. 


Hges recerved/im Havehery. 0 ie coupe gam yet eae ty asa 5,037,000 
Total loss of eggs picked out ......... posable ela 162,000 
by FF OAC CUP cates hares rn ele ate ao ota ee 1,600 

; 163,600 
Sockeye fry planted Inilake. cee ue eal suai eae 4,873,400 
5,037,000 


Respectfully submitted, 
B. C. Packers’ Association. 


WM. H. BARKER, 


General Manager. 
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8. SANDWICH HATCHERY. 


SANDWICH Ont., August 22, 1906. 


Prof. E. E. Prince, , 
Dominion Commissioner of Fisheries, 
Ottawa. 
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Str,—-I have the honour to submit to you my annual report of the operations con- 


ducted at the Sandwich hatchery during the past season. 


Out of 75,000,000 whitefish eggs which were placed in the hatchery last fall, 
63,000,000 young fry were hatched and distributed in the waters named below in a 


healthy and thriving condition. 


Pony toward (bakes Muromy. Kaa, Pea Ay ee 
iReaeiisland “Detroie river's. iY aes Jo ts ety) we 
Fighting island i Ma 619 
In bay below Fighting islan 
stony island, Detroit river: 2.) (a. 
Bois Blanc island " 
In lake below Bois Blanc island . . 
Pigeon Day baker Wrie:. 9 sso yee NRE UNE: aah; 
Bar Point " Pye ec age 
Colchester " 
Leamington " 
Rondeau " 
Port Stanley " 
J ilamslton Lake Ontaria dl io wl ee ee eal 
Niagara " 
Toronto " 3 al ea 
Belleville, Bay of Quinte..... . 
Ti TEvertay Ma velory: Smeg ge il ha ge 


5 6) 6, Lee 


OO ioe wie) TSN O 0, 6 67 ces) wy, Se) teh el weriia. 'etl) wires ae wl 


# 6 sites al Ww) S) 8) .6 eyelet aie) ve a: eat ly wil ol te) A) 


SP itolrer Ph tee she) level alley ves en 


- ee ew 8% 


a < fephe:, ai Me) ley Oh ele (8) 8 


Pure Ker eel she Aeo vl Les) a) eles it ee bist wt hae ere ole) Sip lish és ee 


sh ah Yon Melee Wor tet ro tay te 


© 8 © 6 ys 


Cen Mier temas arent kr) 


Sr Wesel MS eine SE!) aie we We) aU Te) Vie, 


Sr ede Ge) lw ey eh eee ey ee el eh eS 


WO [ght w S.6 | oe ae mee: 


eo 6 © 2 oO 


Votalrre: 


ee) 14 fer ee! Oe he Ve amine let ieclrey a ie 


COLLECTING PICKEREL EGGS. 


4,000,000 
2,000,000 
3,000,000 
3,000,000 
4,000,000 
7,000,000 
5,0.0,000 
4,000,000 
2,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 


21,000,000 


63,000,000 


After the distribution of whitefish was completed we again filled up the. jars with 


pickerel (doré) eggs which were collected from the pound-nets in Lake Huron. 


The 


number of eggs obtained was 50,000,000 from which were hatched 25,000,000 young 


fry and disposed of as follows : 


He AAL OLR oan! gt gic) elousaarhe Whalen ays Bry Se NRE 
hounduake,- Havelock, Ont 000.6.) aake 
Belmont lake " Ne hie Cae ceed Moree 
Trent river i" 
Burlington bay; Eamulton, Ont... 02.4302 3) ees 
Thames river, Bothwell, Ont............. 
Sydenham river, Dawn Mills, Ont . 

PIGUROID NLVerA Nis ah tbrrs cet aaa Whe ae 


ei Lol Apion) @' cal ie) Tene) ee et a” ip Reo Wb Bay teh e. Tet "ete gw 


i 16 Sele 


5) 6: 10) sh ew: em 


4,000,000 
500,000 
500,000 
500,000 
500,000 
300,000 
300,000 


18,400,000 


25,000,000 


The above fry were placed in the waters in a first-class condition. 


I have the honour to be, sir, 


Your obedient servant, 
WM. PARKER, 


Officer in Charge. 
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9. NEWCASTLE HATCHERY. 


te NewcastLez, August 21, 1906. 
Professor PRINCE, 

Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—I have the honour to submit herewith my report on the operation of this 
hatchery during the past year. 

According to instructions I proceeded to Wiarton on the second day of Uctober last, 
with the usual assistance, to procure the necessary supply of salmon trout ova for this 
and other hatcheries. 

We succeeded in placing our nets for fishing on the 21st of October. We did not 
succeed in securing any great quantity of eggs until about the 7th of November ; it almost 
seemed at one time that a partial failure was in store for us, but I am happy to state the 
fish came on later than usual and by the time the season wound up, we had a full supply 
of ova for this and the other hatcheries. 

I handed over to Mr. Walker 1,000,000 for the Ottawa hatchery, also 800,000 for 
Mount Tremblant on the 15th of November, also 300,000 to Magog hatchery, which left 
us with about 2,000,000 for the Newcastle hatchery which have done well and which 
appear in my report as to distribution. 

Our hatchery is in fine condition and in good repair, I am now raising a number of 
yearling salmon trout and am placing two extra tanks at the spring to give them extra 
room to develop, and will, I consider, be a great advantage to the raising of young salmon 
trout. 

We also have a gocdly quantity of young black bass which will number about 
2,000, and they, by all appearance, seem to be doing well and ready for distribution this 
fall. 

Our plant at Wiarton is in good condition. Our spile driver will, need fresh caulk- 
ing and the nets overhauled ; outside of that, the expense will be nominal. 

The following schedule will show the points of distribution, also the number of fry 
placed in each locality last spring. 


Lake:-Orntaric, Consecou, 4c ate te ee ee 250,000 
* Picton Sandbanks..... ... i a keane tenes 300,000 
a Newcastle 2 wcusape hut Bebe Bie eet 200,000 
Lake Simcoe, (Barcie homies mtaeead feb ae aie shoes 200,000 
Lake, Huron, Sonthamptoniaidws at Ole eae act ¢- Sen fp 200000 
Georgian bay, W lartond 2 oe ea eee ARI 200,000 
Charlestorn‘lake, Athens..7,43 van gerne ee ene cee 150,000 
Rideau lakes, Portland 440509 Gils ie eee ere ee pie ac 25,000 
es Westport 7) ens S ee ee rece ate ce 25,000 
Totah. in adie eee ae eee ae 1,550,000 

: -Two year old Salmon trout. . 
Charleaton lake: 2224... 6 ene neh iat eg reid AW en as BM 300 
bay AJuinte, Belleville ..)2 242 22 came cnaas oe ok ote errs 200 
Total nia, ate eo hacen ac - 5600 


I beg to inform you the fry were all deposited in the different waters in the very 
best condition. 
I have the honour to be, sir, 
Your obedient servant, 


WM. ARMSTRONG. 
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10. OTTAWA HATCHERY. 


Orrawa, August 18, 1906. 
Profesor E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Srr,—I beg to submit my annual report of uae season’s operations carried on at 
the Ottawa hatchery. 

On November 10 last I received from St. John, N.B., through Inspector 
Finlayson about 125,000 Atlantic salmon eggs. 

On November 15 IT received from Mr. Wm. Armstrong about 1,000,000 salmon 
trout eggs. 

On March 18 I received from the Magog hatchery about 75,000 gray trout - 
eggs. 

On the same date I received from the Bark River hatchery about 50,000 brook 
trout eggs. 

On May 24 I received from the Magog hatchery about 100,000 speckled trout 
six weeks old. 

All the above eggs were received and laid down in the incubatiag troughs in first- 
class condition, hatching out strong and healthy in the latter part of May and the first 
week in June. 

The work of distributing the fry was very successfully done by Messrs. A. 
Halkett, J. B. Rochon, U. Grignon and 8. J. Walker. 

The young fry were all deposited in the undermentioned waters. 


Distribution of Salmon Trout. 


GRY, [AKC aso ma eire em ta lords 4's ola ora dis «Sid « IA Oe 21,000 
HERR emit or Mare Covi tls 6 ue °N de dc Uh ne 35,000: 
SPER OM AKO> setene 2 2.0 wie ine Oat td Sig at See eee 21,000 
Pam yramicbary MAR Ose 20.0 F642) 60%.) s) 6 hae el eter Maley en oO 
Sue pcenatcoand ovony lakes... 2 tsi tds Be be ar 28,000 
NMP RYEMEE GME OM Ue 2 A e838 he SA aT aS 28,000 
Os SEEN CES ek SENS I Oe RAR ORE Re Bae Ret BORN al 28,000 
NaS aera iE IR RIOD: A a a gC No 0 SA A 28,000 
On OOS tee MN ok O80 otal hal ea aC ee ae 28,000 
Mitiereve andr CPG lakes ole 5° 20. hoy oat ade eee OY) Sogn) OOOO 
RU een be AO eesti n O85) Leite i A Oa een ce 42,000 
Parocanedelien. alts of. te kik ie ety ne at Ae Nadel 
DVM Omen tr a Ste. ings atl ant or atte eoereens SE ak 28,000 
Wilson lake. .... pyle ls Fists ts a Ret ie DOES tae e oe Pre yO 
aes RICO) ee are inde 88 a a cy al tt es re 35,000 
Chelsea lake....... ee! Nat hah Cate Cee Des cit cheno 
Tel ete setoy TEN Qe a OR ee ee aE On Red ea OE PO spear 28,000 
Teentaal Reteaet hy 8h ok Ait deg hah eek Rate he cok 8 35,000 
PIC eOle lake es Peet hod 2 A aass ty ene, One lease 1. UR ey OO) 
Nraeaxrigke@ 90 .c)5 era ee ee Nt, MRE ss eer 1s OKO 
Bleu ea lakers... ess. dar Wt pec abeae Roman Ue PRT IR eae aus: y's 42,000 
Pemecnonmanilakec ss & ast y is e's 8 antag oe abe yc lan fe ey 6: 42,000 
Gormor lakers el ae deere te bn een 42,000 
Se R tel Oe a ae tc ate Ssh aN oN Wet oP era 42,000 
Panasay: la kerieg se pga c Noo ee ee RNa sos as kyla 28,000 
Mesone & lake... ect nae Demeter Vee, ele. rune hi 42,000 


812,00€ 
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In addition to this, on March 21, we shipped 50,000 salmon trout eyed eggs to 
Alex. Mowat, of the Restigouche hatchery, N.B. 

On the same date we also shipped to Alf. Ogden, of the Bedford hatchery, N.S., 
50,000 salmon trout eyed eggs, making the total distribution of salmon trout 912,000. 


DISTRIBUTION OF GRAY TROUT, 


Otty lake”. t. .. AP Be tinge ahs IBA Vee VOR SAY. hd gy 8,000 
Bass and Otter eee POT Le Ree ed ae a Tre epee fit 10,000 
LiAchigan jlakeick Sawai e DeOemtak ee Meaniee. ee) ae . 10,000 
Bissonettelakeny. tetas eee Cee. bape PL ES ee 8,000 
St: Hspritelake is): (ci ueaelo ht) De earn Ge aac ane 8,000 
Christié lake, 2. yo.aceeeeee ROR: Mea ete Uae 6,000 
duatly dake sos SEs han eres cae et enna aes COA ee 5,000 
Vindlayplakeguaseuuies oe MONS eh Oe gigs 2 ae ee OOS 
Chelsea Jake 13. cast 20s OP OR RIL 9 ee oe ee ee ore 2,000 

67,000 


DISTRIBUTION OF ATLANTIC SALMON. 


Chelseailake: cuii 4 Gd Ste Wa Ee ee ve) OO 


Moose lakeloy San Gnhk Pegg) 5, ee Oe) Wg MM i a ke, CES: Senin 20,000 
Oharleston Jake iyi oueiey 928 © Se BY EE eke | ode k Ore nee ae 8 GO) 
Sharbot! lakes ue. Herat aS Pg Did Ree Et, eva 2OC 000 
Salmon: andsBark lakesy min doi Aihe Ea ae Boe OP 30000 


120,000 
DISTRIBUTION OF BROOK OR SPECKLED TROUT. 

Neventh dake oo a 0 ge oe mh oe ATMA) We RUMEN a el ah eg HF 12,000 
Peloardalak Gy o30 oye arts cau Nae uath Sue age Ona ies on 12,000 
A760 gy Cg A RAT SES Oe ate OUI CORI SMDUR ITY MacOS 9 by Wa Mya 
Dlatovereekey nce au atas ie A WMA a IV Re Cem A eee 28 8,000 
Dearie POUee eee oa Teds sr ued tie eA O Oe Me OL RA rah mete 8,000 
Otonabee. ... SPARE Ao Rhee heen Emre Pama oe | a ble Fk 
Hudson, Heightsiayevires a4 % SC earn ey eh, 
Boobel rivers geil ALT Mg Tn aati ea oie aaa <6\ Saas Beg . 8,000 
Bigehlead triver nares Au aaah OR aN AC ee 8,000 
Duogrnmeréek 1). cy We Act eee ae oe 8,000 
Copan walle) GAT, os A a ach is om a Avance 4,000 
Clearlake: : eee a Bae Vie Ok A ea ee ee vata 3000 ! 
Fairy and Mary lakes. co. ice teagan ne ee cea a 
Ste, Bernard and Stoney rie Re ii ee Sethe oar AN 2) 4,000 
Wilite Stone lake... (hen wie wae 2 Naat rr ae ES 4,000 « 
Green lake...... fia dep ssa: agli eh cp turds Wie aie genta et Lae Be 4,000 
CRegem Ake. inks .. Mee ee Pe goer ee TEEY yee 4,000 

124,000 

RECAPITULATION ‘ 

Salmon trout...... ADS Seen fn eh aly Sa ately Ee Pao bt te ae 
Gray trout...... cheba ate se SAS LN? ates ae ee a 
ELEC! SALTON el eae LO Pe pat es 2) ee AOR 
Brook trout... eed) ae odhak sg eee a 8! oats Sa 
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Total distribution of fry from the Ottawa hatchery closing the season 1905-06, 
was 1,223,000. ; | 
During the year about (18,000) eighteen thousand persons visited the hatchery. 
The hatchery has been repainted and repaired and is now in readiness for next 
season’s operations. 
I have the honour to be, sir, 
Your obedient servant, 


JOHN WALKER, 
In charge of Ottawa Hatchery. 


11. MAGOG HATCHERY, P.Q. 


Maeoc, August 31, 1906. 
Prof. ‘E. &. PRINcE} 
Dominion Commissioner of Fisheries, 
Ottawa. 
Srr,—In submitting my annual report on the operations at this hatchery during 
the season of 1905-06, I have much pleasure in stating that the several species of fish 
eggs handled turned out very satisfactorily and the fry were distributed as follows :— 


Salmon Trout. 


Take SUVant ands DUGG Well oc cles diese oe 0 eibed Recs ten Sak 15,000 
" DROS PR Oe RR Be a he le sa elas ol 40,000 
OMNES OOIRTE ES BRAUN Shh Oto RCM een De Te eR ee | 15,000 
ye) ANS Weg OVE Tan) OAL RO IO eR Re a Metrehnn atc 25,000 
TGS PETRIE Lg I, IE ee ar eC 15,000 
passa lbs): ee Ok LER AM, Ge ees Geer OOS U0O 
LG NEOUEabe ck aa hes ev S595 Vs nie a fat Seeker ae 25,000 

Speckled Trout. 

1A O TS, Fee cy ee Seen ee Cpa Ta. 5,000 
" Long a Da sct ig Sievistatls tase ee eviews (a) Cie) o (ehehiaaten suaiMe Meret ais : 10,000 
PEC OCS UTED Ecce ok haa eh, yo ere ene DER rete oe OrOU0) 
RSG EST Ra F igs 6251 Phan dae Mapa la Mba AR a Sale uote ae 10,000 
Hy LOPCUG sg ct ne Yost oe ute AN 10,000 

Riviere du, Loup and Cleveland... .. 20.0. et es 15,000 

Gray Trout. 

Taker Meg antigi (is cok cle roles VRS ae inal een ae a ce » 75,000 
Tr EESPOUCL Ct oe PE UY EL Ba Rey 2 Leverett 65,000 
OA assami apes. meee s Paw AO ok bora ea LOPS, 60,000 
PN Pinghre Magog ei. 6x04)... wands demain a cae OU) 
GP MeeDe IU PAN OLR ic, soc ee ia aes AS A Kae Gey MOP ER 7 en 10,000 
Pep PEROTITUISOU Gat chi erties >, « va Rye hatte beet a ens eV eed 25,000 

Tabbegrand: Key Ponds’. 1. esis 82 i <. ele taad sv ci ote ay 35,000 

Atlantic Salmon. 

Lake Memphremagog...... 60.2220 0h ese eee Eh 

1 Massawippi.... 10,000 


In addition to the above distribution 250,000 fry were transferred to the rearing 
ponds at Lake Lester. 
The fry were all distributed in splendid condition. 
I have the honour to be, sir, 
Your obt. servant, 
A. L. DESEVE. 
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12, MONT TREMBLANT HATCHERY. 


August 20, 1906. 
Prof. E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—I received, on the 15th November, 1905, 600,000 salmon trout eggs, and, on 
the 22nd February, 1906, 60,000 red trout eggs. 
Of these were distributed : 500,000 salmon trout fry, and 55,000 red trout fry, in 
the following lakes :— 
Lake Tremblant ; 
‘““  Boisfranc, near Lake Tremblant ; 
‘““ Pimodeau, by Nominingue ; 
‘‘ Wanish, Noir & Argenté, by Montford ; 
‘“‘ Superieur, Sauvage & Paquette, by St. Faustin ; 
‘‘ Charlebois and Masson, by Ste-Marguerite ; 
“ Cornu, by Nantel ; 
‘Labelle, Clair and Croche, by Labelle ; 
‘¢ de Sable, at Ste. Agathe ; 
“ Mercier, near Mont Tremblant. 
The fry were distributed in fine condition, 


I have the honour to be, sir, 
Your obedient servant, 


ALPHONSE ROBERT, 
Officer in Charge. 


13. ST. ALEXIS HATCHERY. 


Prof. E. E. Princez, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—In accordance with your instructions, [ have the honour to submit my an- 
nual report on the operations at this hatchery during the past season. 

I may say that the work at this hatchery is almost exclusively devoted to the col- 
lecting and hatching of speckled trout. 

The department is well aware of the difficulties to be contended with in securing 
large quantities of this species of fish. , 
; __jHowever, I am glad to be able to report that (653,000) six hundred and fifty-three 
thousand eggs were collected and laid down in the troughs in good condition, the first fry 
appearing about the twentieth of April, and were distributed in the following waters : 


Lac’ Patterson (A. Lint oe coh & xthed MALT AISS 2 LR eee eee 15,000 
SO Winchester o.,’..'.,4 22 ie oa ee ee eee 50,000 
Sunes IER ..%, Gm er Ske eke AY Aina lb. 20,000: 
CATO. 2. 2.8 oe oD eee Aha a eee eae 30,000 
rahi bi 3 <i 5 eee eee eas gee ernest et ln Be" 38,000 
PAP OUTS ate Wag 3 Sy Seta le ae ea ne 60,000 
ee SOVILE oe. oie: oes, eg eee ee 20,000 
Be iat beGhe, oe wt, ule Nein eee eas eee 100,000 
eras OU ecg. <2" oe oe ee sypithei 9a Brady. bated 50,000 
SEEN PT EDs 8.0) 2 A Sa ee is pale ee esas 20,000 
OMNIS et Scab ss kone Che ee eee 20,000 
p emrbsoulerigey rs chess 2), 22 Ue SE OF Bae ae oy a ee 
“> ‘Three iakes 20)))..! dist ae chs he Sea gman 20,000 


Eyed eggs shipped to other hatcheries a ae Le ee 150,000 
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I may say that all the fry were planted in good condition and the loss during in- 
cubation was almost nil. 


I have the honour to remain, sir, 
Your obedient servant, 


JOS. ELLIOTT, 
Officer in Charge. 


14. BALDWIN’S MILLS REARING PONDS, QUE. 


Batpwin’s Mitts, Aug. 29, 1906. 


Prof. E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Sir, —I have the honour to submit the following report for the past year. 

This establishment has been very successful in the rearing of fish so far, viz. gray 
salmon and speckled trout, ouananiche and Atlantic salmon and Pacific salmon. The 
parent brook or speckled trout now in the retaining tanks are looking fine and healthy, 
and the prospects are that a very much larger percentage of ova than last year will be 
procured. : 

From the 260,000 fingerlings on hand last fall, as previously reported, I delivered 
to Messrs. Deseve and Merry, of the Magog hatchery, which they report as being 
distributed in first-class condition as follows :— 


Gray Trout Fingerlings. 


Fall 1905. 3 
Pate MieipDreOmagOg.e rg. ee ae ee 35,000 
Peer OMs MID OL et et se gs a eee ae 15,000 
Salmon Trout. 
Pakarmlemphremnpors . eith. soceh. ee eR 35,000 
Perea Adem ee dea ii) ie SOR 30,000 
Salmon. 
PRIOR CIR DN UOUIAD OO Sol atk so cul ain pa bey eee 10,000 
Tae EPA nol igs 64 waachs Spb dia Ae a 10,000 
Ouananiche 
Date eros eee eee, ee EX qin ce ye aiiee ee Seer ry ee 9,000 
Gray Trout. 
Lake Lester (distributed by self)........0...... 000005. 6,000 
Gray Trout. 
Spring, 1906. 
Hake ‘Lester: per’ sali V's 250 AYE Te Ea fe FAN et sR NL 21,000 
Salmon. 


ipke Tester pemsaliy * osoydnemiae Stbentere lf. uf dt 69,000 
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Yearlings, Salmon Trout. 


June, 1906. 

Orford Lake, per Messrs. Deseve and Merry...,......... 4,000 
August, 1906. 

Lake Memphremagog, per Messrs. Deseve and Merry..... 4,000 


To be distributed as per orders. 


Yearlings, Salmon Trout. 


Lake Massa wippt.u5 2 vo eve tie wet ehemercer rine ferme 2,000 
I am also pleased to report that I received, June, 1906, in good order from Magog 


hatchery— 


Sali (ry 5 a's RM TAR ee a ter prea os aoe 75,000 
Gray “LroutTryic oe wee enor eae ee eae a AR a a ty SR 75,000 
Salmon’ Trout fry. (ee) eee eee oe eee eave rine vee pets 100,000 


The road recently built by the department to this establishment has proved a boon, 
the distributing of fish, freighting, &c., is accomplished more easily now than by boat, 
as formerly. 

Some 48 tons of ice were put in the ice house last winter. I find a large amount is 
required for distributing purposes and keeping fresh liver for food. 

The fish in the rearing tanks have grown well, with very little loss, though not 
quite as large this season as last owing to the fact that the winter was long and severe, 
the hatching being a month later. At present time they are from 2 to 24 inches in length. © 

[ might also suggest that on account of bad roads the distribution of fish should be 
no later than the last of September or Ist of October, they will be then 3 to 34 inches 
long. 3 

i The whole respectfully submitted, 
I have the honour to be yours very truly, 


W.G. BELKNAP, 
Officer in Charge. 


15. TADOUSAC HATCHERY. 


Tapoussac, August 20th, 1906. 


Professor E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. - 


Sir,—In accordance with your instructions, I have the honour to submit my report 
for the operations carried out in the Tadousac hatchery for the present year. From 
the crop of salmon eggs of November last, 3,500,000 deposited on the trays in the 
Tadousac hatchery ; 250,000 salmon eggs were packed in moss and sent to the Rober- 
val hatchery to be hatched there and planted this season in the rivers of the Lake St. 
John. On the first of April last some 500,000 eyed salmon eggs were also packed in 
moss and sent to our new Ste. Marguerite river hatchery. All precautions were taken 
to make a success of it. The boxes of salmon eggs have been carried on asled fitted up 
with springs to prevent the least knock on the road. Those 500,000 salmon eggs hatched 
out well in the first days of May and were planted by myself in June in the Portage 
river tributary of the Ste. Marguerite salmon river. The balance of the salmon eggs 
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2,750,000 remaining in the Tadousac hatchery hatched out in May, and the salmon 
fry to the number of 2,435,000 were distributed in the following rivers and lakes :— 


AEUTAY SAVE TLV. QirmrenNae tain) Migum ec. ya) Wh 200,000 
PiGhie DueGenay IVER. chet eee be a CS ane 100,000 
Sti, John’s wriver, .. .. Bene eh) Wea" ella ke Ra Oe pray he 100,000 
PROC Ue ALCOR LVOR 621s aaa diloe se eel elen. fle de OO0 
Ste. Marguerite river, North east Boo. odie. 200,000 
Bande wxiver 22222... Sghethad Whee INTE IRM ae Ua) Ostet ria 500,000 
LS LUSU NOTTS a7 mtn ae 2 UMA tone LL aly cde A ni Wa Seca 500,000 
oon gilalcetg.. unray.:tisss 9h, | Sen wh Yon eR ge CUcaaNt wed: 300,000 
ETO STS ECU CHES Sw teem RD AP Cae Ona cE CLs ds Bt 300,000 
Du Gouffre river by the proprietor, Wm. Kennedy. ..... 10,000 

2,335,000 
Qasr Yer ibliandta bay, aaah, one) wit imran Foes) * 100,000 

2,435,000 


As usual, we set our two salmon nets in May for the capture of parent salmon. 
The salmon came in much earlier than usual and in large number. On the 11th of July, 
we had secured seven hundred fine parent salmon and our salmon nets raised. Of 
- that number 400 were females and 300 males now in the salmon pond and being 
much admired by a great number of visitors. Besides the 700 parent salmon in the pond 
waiting for the spawning time, 295 salmon of smaller size were liberated at the door of 
the salmon fisheries, and 41 damaged salmon were sent to the nuns of the Hospital 
‘ Hotel-Dieu St-Valier,’ Chicoutimi. In all probability, at the spawning time, I will 
collect at least 4,000,000 eggs. The new Ste. Marguerite river hatchery, situated on 
a fine stream of the purest water, will prove tobe of great benefit for the river and the 
salmon fisheries in general. 

The president of the Ste. Marguerite Salmon Club, Mr. William Mitchell, of New 
York, went up in July to see the hatchery and was very much pleased with it. The 
net salmon fishing has been very good. We have been favoured in it by the good easterly 
wind prevailing in all the fishing season. The fly fishing has also been splendid in all 
the salmon rivers tributaries of the Saguenay river. The guardians of the salmon 
rivers report them well stocked with parent salmon. Mr. J. N. Maher, employed 
by the Provincial Government as guardian of the Saguenay river, told me that he saw 
enormous quantities of salmon at Ha Ha bay at the entrance of the River a Mars, where 
some salmon fry from the Tadousac hatchery have been planted every season for the 
last twenty (20) years. As soon as our salmon nets were taken off, I set my men for the 
remainder of July to work at some temporary repairs to the dam of the salmon pond, 
which leaked so much that a small depth of water was remaining in the pond at low tide, 
and | was afraid for the safety of our parent salmon. On the 3rd of August I had 
the pleasure of the visit of the Hon. Minister of Marine and Fisheries. The sidewalk 
leading to the kiosk of the salmon pond, broken by the ice, has been replaced, to the 
great delight of the visitors. The Lakes Long and Gobeil, with great quantities of 
fresh water smelts, proves to be a good nursery for our young salmon. About ten 
days ago a gentleman fishing for trout in the Gobeil’s lake caught three fine specimen 
of young salmon, weighing 24 and 2} pounds. The first planting of some salmon fry 
there had been done in 1902. Those young salmon go down to the St.Lawrence river 
by the Little Bergeronnes river. 


I have the honour to be, sir, 


Your obedient servant, 


L. N. CATELLIER. 
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L6. GASPE HATCHERY. 


GaAsPE, September 10, 1906. 
Prof. E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—I have the honour to submit my annual report upon the work of the Gaspé 
hatchery during the past year. 

As stated in my last report of December 9, 1905, I laid down in the troughs on 
November 5, about 1,250,000 eggs, and I am pleased to be able to report that I had a 
very small percentage of loss. | 

Owing to the cold late spring, the fry were late in hatching out, and I only com- 
menced planting them in the rivers on July 3, but having a good supply of canoes we 
got them out quickly and in fine condition, an officer from the hatchery supervising the 
planting in one of the rivers every day. They were planted as follows : 


River St. John (Douglastown)..... Witte aie esti Gal BOS O OM) 
River, Dartmouth eva) 2 oe a ee ee ane ee 382,000 
River York :. S003 ASA ee RAN era teats one hace ech ne) 
Making a total of........... Gee Ne CM fae pee . 1,100,000 


T am pleased to be able to report that both the salmon net and fly fishermen have 
had a most successful catch this Jast summer, and the guardians still on the river report 
great quantities of salmon now on the spawning beds ; and amongst them large numbers 
of grilse and small salmon. 

The hatchery is cleaned up and trays, &c., put in good shape for the work for the 
coming season. 


I have the honour to be 
Your obedient servant, 


R. LINDSAY, 
Officer in Charge. 


17. RESTIGOUCHE HATCHERY. 
FLATLANDS, near CAMPBELLTON, August 22, 1906. 


Professor E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—I have the honour to transmit herewith my twenty-sixth annual report upon 
the operations of the Restigouche hatchery during the past year. 

The Government net and W. G. McBeaths licensed net were operated for a short 
time during the season of 1905, for the capture of parent fish, some 175 very large fish 
were collected from both nets, and as these were two-thirds female, fully one million 
fine eggs were collected and deposited in the hatching troughs last autumn. These 
were further supplemented by a quota of 750,000 eggs from the Carleton pond, St. John, 
filling the hatchery almost to its usual capacity. Great success was accomplished in 
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the care and hatching of these eggs, not more than 10 per cent being lost during the 
period of incubation and after fry had hatched. 

The work of distributing the fry in the various streams and rivers began June 20, 
and they were planted in fine condition as follows :— 


Restigouche river between hatchery and mouth Kedgwick, 


eee COW cont. eet, ape ee eee ae ys  . 9U0/000 
Upsalquitch river, towed by scow..................... 300,000 
Matapedia lake, by train.... ......... War aati eh, se LOU OUG 
Matapedia river Dg baie et een are ee eee Sere ea ee 200,000 
Matamaga Salmon Club, 

Causapscal,- held over in tanks’.,........., 0) ee 25,000 
Held over in hatchery in pond and tanks............... 50,000 
LOUMENG 8 ria. Lees eae eee 1,575,000 


Salmon Trout. 


50,000 semi-eyed eggs received from Ottawa hatchery in 
April. 
Fry distributed in Lake Matapedia............ mpm ehh Og VHA 016) 


OranietOlale. oe hen ok er 1,620,000 


The departmental net and W. G. McBeath’s licensed net were again set this season 
about the Ist of June, for the capture of stock fish, both nets were only kept fishing 
for three weeks, when they were taken up, having captured 340 fine large salmon, the 
greatest catch in the history of the government net; these fish will yield a very fair 
supply of eggs for the stocking of the hatchery this fall. 

Upon further investigation, I find a great deal of uncertainty existing in con- 
nection with the establishment of a salt water pond. ; 

Rather than disturb the present departmental net and pond, it would be better to 
lease out one or two more of the licensed nets, which are set immediately below the 
government net, and permit of those fish which are now going into the market being 
captured for the pond and stocking of the hatchery. Were such a scheme adopted, 
our net could be raised early in June, when a sufficient supply of fish was obtained, 
which was the case this season, This method would always guarantee a good supply of 
fish, at less cost than constructing a new pond. 

Since the distribution of the fry, the hatching house has been dried and thoroughly 
cleansed, and all trays and troughs revarnished and made ready for the reception of the 
ova this autumn. 

Trusting the foregoing report will meet with your approval, 


I am, sir, 
Your obedient servant, 


ALEXANDER MOWAT, 
Officer 1n Charge. 


18. GRAND FALLS HATCHERY. 


GranD Farts, N.B., August 27, 1906. 
Prof. Epwarp E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 

Sir,—I respectfully request herewith to transmit to you a statement of the work 
done at the St. John river fish hatchery under my charge, since the month of November 
1905. About the 14th of that month I received my quota of salmon eggs from the Carle 

2a—1 7 
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ton pond, about one million six hundred thousands; they arrived at the hatchery 
in good order in charge of my assistant Frank J. McCluskey, and were placed 
on the trays immediately on arrival, and they did remarkably well all winter and 
hatched out a very good percentage of young in the spring, they were carefully handled 
and kept clean during the hatching season with a good supply of pure cool water all the 
winter. 

On June 18 we commenced to distribute the young: fry into the following named 
waters, with the approximate number in each place: 


Ste. Croix river, in Charlotte county........... oApoesese 150,000 
Tobique fiver, inv Victoriay Sy" "* [OR ee Oi ee eee 
Salmon river as SE ies ok St leet ae wth. Loud ogoge 
St. John river me CONTE Ste cee pie eee + 2S S500 08 
Rapide des Femmes “ ae ne ra Bs ain | 150,000 
Skiff lake, York county Mr ey oy a grt een eee L855) 

1,350,000 


I am very much pleased to be in a position to inform you that the distribution of 
the fry was well and successfully done. 
All of the foregoing is respectfully submitted. 
I am,-sir, 
Your obedient servant, 
CHAS. McCLUSKEY, 
Officer in Charge. 


19. MIRAMICHI HATCHERY. 


SoutH Esx, N.B, August 30, 1906. 
Prof. E. E. PRincs, 
Dominion Commissioner. of Fisheries, 
Ottawa. 

S1r,—I beg to submit the following report on the operations at this hatchery dur- 
ing the past year. 

By reference to my last annual report, December 7, 1905, it will be seen 
that the total number of ova collected here last autumn amounted to 2,375,000. Of 
this number 650,000 were shipped to the hatchery at Windsor, N.S., leaving a balance 
of 1,725,000 in this hatchery. This number of ova was carried through the winter 
months without any loss above the usual percentage, and at hatching time yielded 1,650,- 
000 healthy fry, which were distributed in the following waters : 


Northwest Miramichi..... CAPLET aorta et See ate eee 700,000 
Little Southwest- Miramichi)! eee ee eee 500,000 
Main Rg es Lian teMiat «5. MOR oie ee amare MORES ee OR Tete ORT 
Sevogle river....... sUasths SPU Ad Cae hes eer eee ore ed ee 
Pleasant lake, King’s, county. inh. oc. oe Ss Saher) Selah nO) 
Shediac river, Westmorland/county, nome fae eet te 000 

Daal sis 5 os Maen Mae eee ue ee ie ae ee 1,650,000 


It will be seen by the above statement that all the fry were deposited in the Mira- 
michi and Sevogle rivers, with the exception of 75,000 which were applied for by the 
‘Pleasant Lake Fishing Club’ and by ‘ The Shediac River Fish and Game Club.’ It was 
considered advisable to omit all the small streams in which comparatively small quanti- 
ties of fry were planted in past years, and to confine operations to the larger and more 
important rivers. The plan of liberating large quantities of fry in the main streams, it 
is believed, will prove just as beneficial, and be less costly than carrying small lots to 
the planting grounds on all the small.streams, as has heretofore been done. There are 
exceptions to this plan where good results can be obtained by planting small lots from 
year to year. For instance, Pleasant lake in which very few fish of any kind were 
found a few years ago, now affords splendid angling, resulting from the planting of fry 
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from this hatchery, but the idea, that in order to benefit the small streams that are tri. 
butaries of a large river, that a quantity of fry must be planted in each, as has been 
done here in the past, is erroneous, and in my opinion these streams will be just as much 
benefited by planting the fry in the main river into which the smaller rivers empty. As 
previously stated, this plan was adopted this year, and I may add that all the fry were . 
planted in splendid condition, under the supervision of the assistant officer. 

After distribution was completed, the usual work of varnishing the. hatching 
troughs and trays was performed, and the interior of the hatchery put in as good cop- 
dition as possible. 

Although the interior of the hatchery is not in as good condition as it should be, iz 
has been decided not to expend any great amount on repairs this year, but only to have 
such work done as will insure the coming season’s operations to be as successful as here- 
tofore. 

The necessity of improving and enlarging this hatchery is great, and I will only 
state here that although the hatching and distributing of over 14 millions of fry 
annually has been successfully accomplished, it has been performed under a great, many 
disadvantages, as the building is old and dilapidated, constantly requiring slight repairs, 
also badly lighted, and the troughs and tanks not arranged in the manner that expe- 
rience has taught will give the best results with the least danger of loss. I may also 
add that the importance of the salmon fishing of this river and bay would justify the 
erection of a hatchery with fully twice the capacity of the present one. Three millions 
of fry could be hatched at very little more expense than incurred for the present output. 
There is no difficulty in obtaining all the parent fish required only a short distance from 
the hatchery, and the necessary accommodations for retaining them until spawning time 
can be very easily arranged. 

For the purpose of obtaining the required supply of parent fish this year, two 
stands of nets are now in operation, and although no fish have yet been placed in the 
rataining pond, the indications are that no difficulty will be experienced in obtaining a 
full supply. 

In conclusion, I may say that another very successful season has been experienced 
by the fishermen and anglers on the rivers in this section. The catch easily surpasses 
any that has been made during the last twenty years. Salmon entered the river early 
in May and continued very plentiful until the fishing season closed. In conversation 
with one fisherman who operates his nets about twenty miles down river from where 
the hatchery is situated, he informed me that he procured over 5,000 fish from his own 
nets in two months. This was not an exceptional case this year, as all the fishermen 
from Tide Head to the mouth of the bay had catches far above the average. The 
anglers on all the streams made very large scores and I have been informed by many of 
these gentlemen that they never before saw such numbers of salmon and grilse in the 
headquarters of the rivers. Some of the guides say that in many comparatively small 
pools anywhere from 100 to 200 salmon could be seen. The same is reported from 
all the rivers. The guides also state that good fishing could be obtained this year on 
some streams where in past years only on very rare occasions a salmon could be found. 
Immense numbers of grilse also entered the rivers during the month of July. This will 
tend to show that the future supply of grown salmon is assured. 

On the whole, the salmon fishery was never in better condition, and more profitable 
to those engaged therein than at present. This is certainly a great encouragement to 
continue the work of planting as large a number of fry as possible every year, in order 
to assist nature in keeping up the supply to meet the increasing demands that are 
annually made upon our fishery. Fish-breeding has become very popular with the fish- 
ermen and anglers in this locality, and they appreciate the good done them by the 
government in operating the hatcheries, and look forward to the time when this estab- 
lishment will be so improved, that the output of fry will be gré&tly increased. 

lam, sir, 
Your obedient servant, 
ISAAC SHEASGREEN, 
Officer in Charge. 
Z2—17} 
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20. SHIPPEGAN HATCHERY. 


SHIPPEGAN, August 16, 1906. 
Prof. E. E. Princes, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Si1r,—I have the honour to report on the operations of this hatchery during the 
past season. Female lobsters were not as plentiful as last year, which may be attributed 
to stormy weather which prevailed all through the lobster season. However, the 
collection of eggs amounted to nearly one hundred millions and the output of young 
lobsters to seventy millions. The first appearance of young lobsters occurred on the 
15th June, and the last distribution was made on the 11th July, when operations ceased 
for the season. The interior of the building has been cleaned and put in readiness for 
next year’s work. 

I have the honour to be, sir, 


Your obedient servant, 


SEBASTIEN SAVOY, 
Officer in Charge. 


21. SHEMOGUE LOBSTER HATCHERY. 


Cape Bap, N.B., Sept. 13, 1906. 
Prof. E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—I have the honour to submit the fourth annual report of the Shemogue 
lobster hatchery, and in doing so I am pleased to say that we have been very successful. 

The first spawns came in the 3lst of May, and we closed on the 28th July, the 
hatchery being in operations 59 days, with this short season we have put out 122,000,000 
of healthy young lobster fry. We delivered these on the usual ground, from Cassey 
Cape light, west, to Cape Tormentine, east, a distance of about 40 miles; we collected 
the eggs within these limits. 

The lobster factory which I visited made good fishing, of hard shell lobster in J une, 
but much more so in July when the shells got softer, they came in very plentiful, but 
of smaller size, and it is the general belief that the hatchery has produced 40 per cent 
of this year’s fishing. I have looked after the hatchery business as well as possible, as 
my report will show. 

We have laid wire fence around hatchery lot, also painted the buildings, and pipes, 
tanks, &c., ready for next season. 

= T am, sir, 
Your obedient servant, 


NAP. &, LEBLANC, 
Officer in Charge. 
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22. BEDFORD SALMON HATCHERY. 


BEprorp, N.S., August 29, 1906. 
Prof. E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa. 

Srr,—I beg to submit my annual report on the operations of the Bedford Salmon 
hatchery during the past season. 

In October last, I procured at Phinneys pond, Spa Spring, Annapolis county, 
125,000 speckled trout eggs ; and early in November obtained at the Carleton retaining 
pond, St. John, N.B., about 1,120,000 salmon eggs, all of which were carefully laid 
down in the hatching troughs here. 

At the time the trout were spawned the water in the pond was very low, the fish 
were far from being lively, and the eggs taken from them were not all perfect, con- 
sequently about fifty per cent became sterile. 

Of the 1,120,000 salmon eggs, one million fry were successfully hatched and planted 
in the following rivers :— 


Salmon Fry. 

SOOO ea. Bear river:,..> ..,. = «1 Annapolis Coa Nck 

OO OOO ae see oMilvillerivers .sis4 500 es 
COOUO0 4 -4at, Ponnanpe “eo oc. « el alitax Ui 
ZO0000 Ss, : Nine Mile river..... Cae 3 : 
200,000...... Little Salmon river ,.... a — 
LOO, 000 29, 45's 2ndian ae ee 
100,000....... Sackville SGN 8 rf es 


Total. 1,000,000. 


The speckled trout were planted in the following named waters :— 


Speckled Trout. 


WU 0 eines oe Kadsonselakesxn.2 oes: Haliiaxy = Con Nis: 
DOO me tater Bochialer le. a. ts, oc Anteonish a 
ROOUT AS 7 SORT tee es tke ie: .Colchester es 
D000 versaaeee Moller! st Drea elke. 7 
DOOR ie Armstrong lake........ Hants $8 
ROOT Tee te HALCGATIVIET far. sito datas King’s As 
Dy OUD oie os Croskalls lakes os, coma ag Annapolis - 
D000 fake ia ITSO Y. PEN Ely acs era ‘s . 
PDO cure. 5 Bear river (East Branch) ‘: 
SO aot Phinneys. Pond ..>..:.. . i 
amd 010 cae ae McGregor’s lake......... Pictou 4 


Total.. 51,000 
Salmon Trout (from Ottawa). 


20-000) nee DAU aA e cette eel, 25 King’s Co., N.S. 
10,0004 a8 Aylesford lake......... ob Bs 


The distribution of fry commenced on the 14th of May and was completed on the 
14th of June. 
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During the past season large quantities of salmon, from the four lb. grilse to the 20]b. 
mature fish have been captured along the Nova Scotia coast, and quite a number have 
been taken by fly in rivers where salmon have not been caught for years, and recently 
stocked from this hatchery. 

A number of unsolicited letters have been written me concerning the success of 
stocking depleted rivers, amongst them are some from Mr. F. B. Gerrand, superintendent 
of the Commercial Cable Co. Hazel Hill, D. Carmichael, and F.’G. Burstal, electri- 
cians, all of whom are active sportsmen and take great interest in our fisheries. 

These letters, which I herewith inclose, refer particularly to Cole Harbour river, 
Guysboro county. 

Large quantities of salmon, both grilse and mature fish have been playing in the 
Bedford basin this season, 80 have been caught in nets, and quite a few have taken the 
fly in Sackville river, and anglers are well pleased with our efforts to restock this river. 

The hatchery is in a good state of repair. The usual cleaning, renovating and 
painting is being performed. The grounds and premises are kept neat and tidy, attract- 
ing the attention of all persons who visit Bedford. 


I am, sir, your obedient servant, 


ALFRED OGDEN. 


Coozn Corre, Guyssoro Co., N. &., July 16, 1906. 


ALFRED OGDEN, Esq., 
Bedford, Halifax Co., N. 8S. 


Dear S1r,—You will be pleased to learn the efforts made during the years 1901- 
2--3--& 4 to restock Cole Harbour river with salmon, the fry being obtained from your 
hatchery, has proved very satisfactory. 

During the past three weeks, anglers report having killed a number of fish in the 
river, also the fishermen at Cole harbour have been taking them in their nets. They 
say these fish are somewhat different from the salmon usually caught there. This after- 
noon, I had the pleasure of landing a beauty from the upper pool in the falls. 

As you are no doubt aware, this stream is an excellent breeding ground for sea 
trout, consequently you will appreciate what a valuable addition has been made to the 
fisheries of Cole harbour. 

Yours respectfully 


D. CARMICHAEL. 


Haze. Hitt, Guysporo Co., Aug. 23, 1906. 


ALFRED OGDEN, Esq.. 
Bedford. 


Drar Mr. OcdEN,—I am delighted to tell you that the benefit of stocking the Cole 
Harbour river with salmon fry has been very clearly demonstrated in the ‘rod fishing 
results on the upper waters of the stream this season. 

Quite a number of salmon have been captured of over three pounds, and many more 
have been seen;—aye even hooked,---needless to say the latter have invariably been of 
much larger dimensions than those actually landed. 

The members of the Eastern Angling Club, who assisted in the distribution of the 
fry, are much pleased to find that the efforts to improve the salmon have been so 
markedly successful. We extend our hearty congratulations to you upon the result, 
and trust you may find it possible to continue your good work in this direction in the 
coming spring. 

Yours very truly 


F. B. GERRARD, 
President, Easton Angling Club. 
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Haze Hitz, Aug. 23, 1906. 
ALFRED OGDEN Ksq,., 
Superintendent Fish Hatchery. 
Halifax, N.S. 


Dear Sir,—It is with a great deal of pleasure that I wish to inform you of the 
apparent beneficial effects of the department’s and your endeavours to improve the rod 
fishing in our rivers. Several years ago you commenced by sending us some fry for the 
purpose of stocking the rivers in this section of country and whilst up to the present 
season I personally have not caught or struck any fish that I could possibly say were 
the result of such stocking, still I have heard of several who have had‘such luck. 

But this season I was. successtul in landing three salmon, otherwise grilse, one 
morning in the river above tidewater at Cole harbour, Guysboro county, weighing six 
pounds each, and which I am satisfied were the result of the fish sent there by the 
department and yourself. 

I give this testimony in the interest of the stocking and preservation of our river 
fishing in Nova Scotia. 

J think that if work in this direction were continued we should soon have our 
rivers equal to any on the continent of America. 


Yours truly, 
F. G BURSTALL. 


27. WINDSOR HATCHERY. 


Winpsor, August 23, 1906. 
Prof. E. E. PRIncEg, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—In making my first annual report on the operations conducted at this hatch- 
ery during the past season, I am pleased to state that the hatching and distribution 
of the Atlantic salmon eggs was most successful. 

The eggs were received through an officer from the hatchery on the Miramichi 
river who attends to the placing of the same in the hatching troughs and gave me 
advice as to their care. 

During the season some inconvenience was experienced from sediment but no injury 
was caused to the eggs. The fry were distributed under the directions of Inspector 
Finlayson and placed in the following rivers : 


SES AING PX chop ic Ga ci © 0k arta Brae apa sr Panes etn cP A 110,000 
Avon, . nS ere er acl ae 155,000 
Ree ReLCOO Kee te. RR des deen sc WE eae seh 50,000 
Gacnerontix, IR1Ng es Con ily ous ti bgs Cae aera ee 60,000 
Cornwallis, 50 ae a eR SMe ee TROLS dren ete ss ADR: Bis 50,000 
Great-vainaver Colchester Got ind 300 oe aca eee 50,000 
De Bert, a ON ska iceh., Beth Me Coa ean 50,000 
Folley, A eoyalet on Peek aren! « Ran ayers, od’ 50,000 

POGalit wedi a: eh Ree tere mee ae eno Yea O LO; 8) 


An experiment was made in the hatching of shad, but, notwithstanding the inde- 
fatigable efforts of the officers having this work on hand, the high temperature of the 
water supplying the jars in which the eggs were placed caused a premature hatch, the 
young fish being too weak to rise in the incubating jars. Respectfully submitted. 


I am, sir, your obedient servant, 


FRANK BURGESS. 


264 MARINE AND FISHERIES 
6-7 EDWARD VII., A. 1907 


24. MARGAREE HATCHERY. 


N. E. Mareares, N.S., August 29, 1906. 


Professor EpwarpD E. PRINCE, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Sir,—In compliance with recent instructions I herewith submit the annual report 
of the fish-cultural operations conducted in Margaree hatchery during the season of 
1905-06. 

On October 26, 1905, 1 proceeded to Carleton retaining pond, St. John, N.B., to 
procure the necessary quantity of salmon ova for the season’s operation. On November 
8, I arrived at the hatchery with 1,072,000 fertilized ova, which were without delay 
removed from the transportation cases and placed in the incubation troughs. Having 
abundance of space, and for reasons best known to the pisciculturist, a lesser number 
of ova were carried on each tray than past years. We were troubled less with fungus. 
This fact and better general results is attributed in part to that. The average daily 
temperature of the water was higher than usual, consequently hatching commenced 
earlier, and were concluded about April 15. The resultant fry, vigorous and healthy, 
numbering 910,000, were planted during May and June in the following rivers and 
streams, namely :— 


DISTRIBUTION OF FRY. 


Stewart’s brook, Margaree river, Inverness Co.. ...... 25,000 
Big Intervale = as Poet oat DOG 
Sugar Loaf : vi Piao et ee OP08) 
Black Rock ded ie SAM 10D, OOO 
Tingley ef BOS ae eee ie: G 50,000 
Greig’s . a Ge Ae Pe TR Ec M3 . 100,000 
Hatchery us a LAL AS BS 50,000 
Hatchery brook : RS SNE tts tae OOOO 
N. E. Margaree fs Ser STIS BAe S A -.. ]00,000 
Cranton’s Ferry BO Pe ak tee 50,000° 
Phillips’ “ [cere eS Bese . 50,000 
Rossville Ge SiG) eae pee  FO,000 
Cheticamp, Little river oe Wig beds tad 150,000 
Middletriver, Vactoriat@oms phn, peat een nee Ce 30,000 
Baddeck ‘“ SED pee Ne NS Rete ee eek Fide Maree ORO N 5, 

910,000 


It will be noticed that fewer rivers were stocked this season. This is following 
the suggestion made by the Superintendent of Fish Culture, in his last annual report, 
where he recommends the discarding of the system of stocking indiscriminately and 
inaugurating the system of stocking by localities. The Margaree and Cheticamp, the 
leading and most important salmon rivers of Cape Breton island, mainly received the 
output of the hatchery. It is hoped during succeeding years to stock other streams in 
a similarmanner. I am convinced that the very best results will follow this system of 
stocking. 

IT am pleased to be once more in a position to report the good work being done by 
this hatchery. At the inception of the artificial propagation of salmon here, in 1902, 
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and since, very strong opposition was offered to the work. We were informed that we 
would never see any good results. But last year the first results were visible. For 
twenty years salmon were never more plentiful. The majority were convinced. A few 
would not yield but maintained that last year’s results were accidental, and would not 
be continuous. But the last is simply eclipsed by the present season, which is truly a 
‘record breaker.’ Since the opening of the season it is no exaggeration to report that 
the Margaree pools are teeming with fish, if perchance the angler has not had success, 
the fault lies generally with himself. Large numbers of sportsmen have fished its pools 
with wonderful success, among the number several celebrities, led by William Travers 
Jerome, New York’s District Attorney. 

At present I am having the buildings renovated, the supply tank, troughs, trays, 
and cans varnished, and fixtures placed in readiness for a new supply of ova. 

All of which is respectfully submitted. 


I have the honour to be, sir, 
Your obedient servant, 


A. G. CARMICHAEL, 
Officer in Charge. 


25. BAY-VIEW LOBSTER HATCHERY. 


Picrou, August 23, 1906. 
Professor E. E. Princz, 
Dominion Commissioner of Fisheries, 
Ottawa. 

Sir,—I beg leave to submit my report of operations at Bay-View Lobster hatchery 
for the season of 1906. 

I commenced to get the hatchery ready for operation on April 23, one week earlier 
than last season. 

I started the steam pump on May 7, with 7,000,000 of eggs in the jars, and with 
the aid of a steamer I collected ova from five canneries up to June 19. 

Female berried lobsters were very scarce this year, and I was only able to fill 270 
jars, or 50 jars short of the capacity of the hatchery. 

This season was very cold and stormy and the fishermen missed a good many hauls 
during the season. 

The eggs were delivered to the hatchery in good condition and hatched out very 
successfully. 

The fry appeared first in the tanks on June 20, and hatched out very rapidly. 
100,000,000 fry were distributed between Pictou island and the mainland, and around 
Gull Rock. 18,000,000 were also distributed between Merigomish, Arisaig and Cape 
George. 

The frequent storms this year gave us a lot of work in caring for the eggs, by 
bringing in a lot of mud which could be remedied by having the supply pipe extended 
further out into the channel. 

During the season, with authority from the department, I had the steam connections 
and valves renewed on the boiler. I also pointed the outside of the salt water tank, 
and repaired the curbing of the wells. This season being wet our wells gave us a 
good supply of water for the boiler. 

Last September the entire covering of the wharf was renewed, it is now in good 
repair, and under ordinary conditions should last for many years. 

The galvanized inner waste pipes will have to be renewed before we commence 
operations next season, but repairs to the hatchery will be very light next year. 

The hatchery was closed on July 11, after the necessary cleaning and painting. 


I have the honour to be, sir. 
Your obedient servant, 


Waals BARRIS: 
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Canso, N.S., August 30, 1906. 
Prof. E. E. Prince, 
Dominion Commissioner of Fisheries, 
Ottawa, Ont. 

Srr,—I beg leave to submit my second annual report of operations at the Canso 
hatchery for the season of 1906. é 

Having some preliminary work about the inside of hatchery I opened it on April 
2nd so as to be ready to receive the ova as soon as fishing began. 

On 19th we began operations, but owing to it being such a backward spring there 
was not much fishing done in April. On 30th the steamer began collecting ova and 
visited ‘the factories about Tor Bay, White Head, Canso and Queensport. 

We collected 95 millions of eggs and had them delivered at the hatchery in good 
condition. 

We hatched 71 millions of healthy, young fry and distributed them around the 
waters of Tor Bay, White Head, Canso and Queensport. 

Fishermen are taking great interest in the hatchery here since seeing its practical 
working results ; they think it is a grand thing and very much needed to replenish the 
lobster fishery, which has for the last few years been falling off. 

I have the honour to be, sir, 
~ Your obedient servant, 
JAMES MEAGHER, 
— Officer in Charge. 
27. FOURCHU LOB.TER POND. 


LovuissurG, C.B., Nova Scorra, September 18, 1906. 
Professor E. E. PRiNcE. : 
Dominion Commissioner of Fisheries, 
Ottawa. 

Srr,—I beg to submit my report as the officer appointed to supervise H. E. Baker’s 
seed lobsters pound at Forchu, N.S., for the year 1906. 

The first seed lobsters were deposited in the pound on the 14th May. 

The lobsters taken in pound from the 14th May to the 30th June, with the excep- 
tion of about 3,000, were removed and placed in the waters off the Richmond county 
coast the sixth and seventh days of July. The lobsters were in good condition. 

Lobster fry was first seen in the pound on the 18th July, and from then to the 
date of the final removal fry was seen daily in and around the pound. They do not 
stay in the vicinity of the pound but can be seen swimming towards the ocean shortly 
after being hatched. On the third and fourth of August all of the lobsters were 
replaced in the waters off Cape Breton and Richmond counti+s, care being taken to 
replace the quantities of lobsters as nearly as possible in the waters from which they 
were originally taken. All of the lobsters this season were in exceptionally good order 
and condition when taken out of the pound. 

The death rate was considerably less than in former years. In May and June it 
did not exceed two per cent, and in July a fraction over three per cent. 

The weather during this season has been colder than usual, and the temperature of 
the water was considerably less than the preceding years, which accounts to some 
extent for the low death rate. Also, the lobsters were handled more carefully in the 
fishing smacks while being conveyed from the fishing grounds to the pound. 

The condition of lobsters at time of removal was as follows. viz.: Eleven per cent 
egos hatchéd, thirty-five per cent pale, light coloured eggs, advanced, the balance were 
in different stages of development, principally dark and green coloured, and would not 
hatch for some weeks. The sizes were from eight to twelve inches, principally from 
nine to eleven inches. We had a few fully developed lobsters with eggs seven and 
seven and half inches. 

The catch of all kinds of lobsters on this coast’ has been under the average, the 
quantity of seed lobsters caught was considerably less than during the previous seasons. 
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It is too soon for the fishermen to feel the effect of the pound at Fourchu, N.S., by 
increased catch of lobsters, as it has not been in existence long enough for the young 
lobsters to grow large enough to be caught. I look for considerably larger captures 
on this coast in a couple of years as a result of the mother lobsters having been taken 
care of and allowed to develop their young in a natural way. 

Everything I have written in my previous reports in connection with the pound 
for seed lobsters at Fourchu, N.S., I again confirm. | 

I am, sir, your obedient servant, 
H. C. V. LEVATTE, 
Fishery Officer. 
28. KELLY’S POND HATCHERY. 


KeE.Ly’s Ponp, P.E.I., June 2, 1906. 
Prof. E. E. Princp, 
Dominion Commissioner of Fisheries, 
Ottawa. 

Sir,—I have the honour to submit to you my report of last season’s work at Kelly’s 
Pond hatchery. On November 9, Inspector Finlayson of the Department of Marine 
and Fisheries placed in the hatchery 800,000 salmon eggs. For the first two months 
we were very much troubled with muddy water which necessitated a great amount of 
washing. However I am happy to say it did not injure the eggs in the least. On 
February 9 the eggs began to hatch ;on March 24 we emptied the trays into the 
troughs. At least 90 per cent of the eggs were succesfully hatched out and distributed 
in the following rivers, viz.:— 


Morelle: see trodes sake Gores tare the Sy yi i.e 200: 000 
WY MCeE "ravers ire: Salem et). lie Maia eT IS ho a 300,000 
Wheatley river: iy Rese? Ye. bE: (oe PP a ae 2 SEOGOOC 
Durniverds: + seme Pema ty) VERY a hl Gy 100,000 
Mores river....... SY Ree) oy ee Oe ae iia eae ig a -ats 720,000 


In the last four mentioned rivers we did not see a single dead fish, but in Morell 
there were a few that were not as lively as I would like. The hatchery and the dam 
are in a very good state of repair, but my assistant’s house and the hatchery would be 
very much improved by having another coat of paint. 

I have the honour to be, sir, 
Your obedient servant, 
A. W. HOLROYD, 
Officer in Charge. 
29. BLOCK HOUSE POINT HATCHERY. 


Brock House Pornt, P.E.I., July 10, 1906. 
Prof. E. E. Prince, 
Dominion Commissioner of Fisheries, Ottawa. | 
S1r,—I beg to submit my report of the work done at Block House Point hatchery 
for the past season. The hatchery opened for work on the 9th day of May. For the 
first three weeks the weather was very stormy, consequently it was impossible for the 
tug to make regular trips. The percentage of spawn lobster was unusually small, there- 
fore we did not get as much spawn as last year, but I am pleased to say it hatched out 
splendidly. We had no dead lobsters or bad spawn in the hatchery. We distributed 
ninety millions of young lobsters in the following places, viz: Canoe cove, St. Peter’s 
island, Governor’s island, Governor reef, Holland cove and at the entrance of Ch 
Harbour. During the summer there has been a coal shed and sleeping house built for 
the men. 
The hatchery and buildings are in good condition. 
I am, sir, Your obedient servant, 
a yy BOnRROYD 
Officer in Charge. 
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ANNEX C. 


REPORT ON OYSTER CULTURE BY THE DEPARTMENT'S EXPERT FOR 
THE SEASON OF 


1906: 


C. G. S. ‘Ostrea’ SHepiac, N.B., October 1st, 1906. 


Professor EK. E. PRINCE, 
Dominion Commissioner of Fisheries, 
Ottawa. 


Str,—I have the honour to submit to you my report on oyster culture of this 
s2ason’s work to date in Prince Edward Island and New Brunswick. 

On the 14th May I received instructions from your department for the Ostrea to 
patrol the coast between Cape Tormentine and Chockpish on the New Brunswick shore, 
to prevent lobster lines and gear being placed in those waters before the 25th May in 
that district ; this was effectually carried out, Fishery Officer James Noonan being on 
board during the time we were patrolling between Cape Tormentine and Shemogue. 
On the 25th May returned to Charlottetown, where I coaled, watered and provisioned 
steamer, but owing to bad weather was unable to leave until the lst June, when I 
sailed for Malpeque, P.E.I., arriving there on the 5th instant. 


Malpeque. 


On my arrival 1 was met by Fishery Officers Davison and Forbes and spent the 
remainder of the week with them at Grand river and Bideford river, settling disputes 
among the quahaug fishermen. In the following week, I commenced raking on the 
oyster beds in Richmond bay and continued to do so while weather permitted until the 
20th July, when I considered it advisable to discontinue my work, as I had been 
watching the oysters and found they were néarly realy for spawning. Raking over the 
grounds in the spring months cleanses the beds, by removing seaweeds and eel-grass, it 
turns over the loose shells and disturbs the sediment, which is carried away by the tides, 
leaving the beds clean, as on the opening of naviyation they arein a dirty state, for they 
have laid dormant all the winter, covered over with ice and no action of the sea to disturb 
the bottom until a thick sediment has settled over the wholearea; this I know from 
actual experience. The grounds require to be worked on before the spatting season 
arrives which does not take place as a rule until late in July as the temperature of the 
water has not become sufficiently warm until the above date, and it is positively necessary 
for some such work to be carried on to cleanse the grounds, if one desires the spat to 
find a favourable resting place. Most of the work was done on a very large bed situated 
off Little Curtain island, but when it was too windy and rough to remain on that: bed, I 
hauled the rakes over the whole oyster area in the bay, by going up to the head of the 
bay, thus taking advantage of all the areas I could. 

After finishing this work I patrolled the bay with Fishery Officer Forbes ¢ on board 
to see that all lobster gear was taken in. This was done satisfactorily. 


OYSTER CULTURE ; 269 


SESSIONAL PAPER No. 22 


I then made an examination of Grand river in which Mr. D. Forbes gave me valu- 
able assistance, when the following areas were laid off for mud digging purposes to the 
satisfaction of both fishermen and farmers. I have described them as follows, giving 
the local names and places which are known to all the residents :— 

No. 1. The first one in Grand river is on lot 14 side, called the Long mussel bed 
lying off Thompson’s cove, Lot 14, to Kingsland point, Lot 16, reserving the ell on the 
south side or edge for oyster fishing. This bed is approximately about thirty-five acres 
in extent with mud varying from 14 to 20 feet deep. 

No. 2. McLéan’s bed on Lot 14 side, lying off John McLean’s shore east of the 
road between the Priest’s farm and John McLean’s farm. This is a large bed where 
mud has been dug in the past. 

No. 3. This is a large bed on Lot 16 side, off Alec. McNeill’s shore, known as the 
Alec. Kenneth bed. 

No. 4. Is a large bed on Lot 14 side known as the Bell or wharf bed close to the 
old wharf. 

No. 5. Is a large mussel bed on Lot 16 side known as the McLaren Point bed ly- 
ing off McLaren’s point. 

No. 6, This is a large bed lying just to the westward of Grand river ferry wharfs. 
This is a hard bed and an obstruction to navigation ; and all the beds lying east of ferry 
wharfs, three or four in number, the lowest being about two miles below the ferry and 
a little to the eastward of Big Marsh shoals. . 

These are all large beds with deep mud, and will last for years, and the above 
description is sufficient as they are all locally known. 

While writing on this subject I might suggest that a more systematic form of mud 
digging be adopted, as the areas are becoming more limited each year ; by removing the 
mud from the area clean and even, but as it is now, a man digging for mud strikes out 
in the longest direction leaving lumps and hummocks all over the bed. If the area 
were dug out clean, this ground might afterwards be converted into another oyster 
growing area which would last for ages, now it is only an obstruction to navigation where 
the cuts fill in with soft mud. This could be followed out if the areas to be dug on were 
staked by the mud diggers before navigation closes, but at the present time 
there is an unwritten law among mud diggers, that staking of the ground is not allowed 
and the first man to cut ice and place his digger in position has the right to the best 
cut on the bed, but I have no doubt that some arrangement might be made so that the 
bed once dug on should be entirely removed to a sufficient depth and an even bottom. — 
This finished my work in-Richmond bay and on the 2nd August I sailed from Malpeque, 
arriving at 


The Brae. 


on the 3rd, when I examined the mud digging areas in dispute and and gave the follow- 
ing privileges to the satisfaction of all concerned by striking a line across Brae harbour 
from Alexander Milligan’s west line fence on the north side of Harbour bay, to the in- 
side point of the sandhills on the north-east side of Brae island ; all to the westward of 
this line to be granted for mud digging purposes. This is practically all the mud available 
in the harbour; there are one or two small patches with little depth which have 
been applied for, for cultivation ; they are utterly worthless to dig on, and will soon be 
muddied over, unless a little attention is given to them. I sailed from the Brae on the 
5th August, arriving in Charlottetown on the 6th inst. 


Lobster Patrol. 


On my arrival at Charlottetown I found instructions to proceed to Shediac at once, 
as the clam fishermen were encroaching on the oyster reserve. I patrolled the bay for a 
few days and was getting ready to rake over the bed here, when I received instructions 
to proceed to Cape Tormentine and patrol the coast for illegal lobster fishing. On my 
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arrival I was met by Fishery Officers Copp and Noonan, the latter accompanying the 
Ostrea each day she was out; I succeeded in destroying ten back-lines and traps in the 
vicinity of Cape Tormentine and Baie Verte, also eight lines and traps off Cape Bald ; 
returning to Shediac on the 8th September, the weather being very wild and unsettled 
during the time I was there. ; 


Shediac, V.B. 


On the following week I commenced to rake over the beds in Shediac bay and am 
still doing so at the time of writing. On examining the Wilbur bed I made three hauls 
of the dredge with the following results: Ist haul, 21 large 14 small, 2nd haul, 35 large 
20 small, and 3rd 58 large and 25 small; I have not yet examined the other beds, but 
will do so after finishing cleaning this one. 


Quahaugs or Hard Shell Clams. 


While in Grand river I saw that a great deal of harm had been done to the oyster 
beds by the quahaug fishermen, who use the long single toothed rake for this purpose, 
which should be prohibited on oyster beds, as it comes up full of soft black mud. This 
is washed off before the clams can be picked out, this causes a thick sediment carried 
by the tides to settle on the oyster beds, giving the oyster spat no chance whatever of 
finding a resting place, and the amount of mud disturbed in this way is sufficient to 
choke the parent oyster. I have always maintained that it was detrimental to the oyster 
industry to fish clams after the close season for oysters had commenced. And as so 
much trouble is caused by the clam fishermen working on oyster beds during the 
oyster close season, I would strongly urge the department to take immediate action in 
placing a close season on hard shell clam fishing. It is now becoming scarce in some - 
localities, and the sooner action is taken the better it will be for the industry, as it is a 
valuable one and should be preserved. 


Tongs and Rakes. 


For a number, of years the tongs with teeth not more than three inches in length 
have been used with great success in Prince Edward Island and do not injure the beds, 
the single-toothed rake with teeth nearly a foot long break the crust of the oyster beds 
causing mud and sediment to find a resting place which is very detrimental to the beds. 
The single-handled rake and mechanical tongs or grapnels, (an American invention) 
hoisted to the surface of the water with a winch, should be prohibited by law from being 
used on our oyster beds. 


Transplanting small Oysters. 


During some seasons the oyster spat fall more heavily than others, and there are 
several shallow natural resting places where young oysters are found, the spat being 
carried there by the tides, can be easily picked up, especially around Curtain and 
Ram islands, Richmond bay. If arrangements could be made for these small oysters to 
be picked up in the spring of the year and transp'anted to some of the natural oyster 
beds lying in deeper water, it would be a great advantage to this fishery in general, as 
these small oysters do not mature as arule, but are killed by the frost and ice during the 
second winter if not removed and placed on areas by other persons. Large quantities 
have been picked up from time to time by individuals and laid on: private areas, but 
that is of no material advantage to the general public, and if some system like the above 
could be arranged it would certainly be an advantage to all concerned inthe industry. 


I have the honour to be, sir, 
Your obedient servant, 


ERNEST KEMP, 
Oyster Expert. 
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EXTRACTS FROM A PAPER ON OYSTER CULTURE, READ AT THE 
BOARD OF TRADE ROOMS, CHARLOTTETOWN, ON 23rp MARCH, 
1906, BY CAPTAIN ERNEST KEMP, DOMINION OYSTER EXPERT. 


Oyster culture is a subject which covers a great deal of ground, as it is conducted 
in sO many various ways according to the country and locality in which it is prosecuted. 
A general idea of these different systems will not be out of place if I. briefly mention 
some of the methods in which it is carried on abroad before making any suggestions, as 
to what should -be done in the maritime provinces. We all know the waters around us 
are admirably adapted for the cultivation of these delicious bivalves, as they are grow- 
ing naturally from the Bay des Chaleurs, along the New Brunswick and Nova Scotia 
shores, rivers and bays, as far as the entrance of the Strait of Canso, in the waters of 
Cape Breton, and last but not least, all the waters of Prince Edward Island ; how much 
more so, would be, the output of this extent of territory if all the available water space 
were occupied by private culturists, it is not for me to say. 

I would like to convey to the mind of the culturist, certain things to be carried out 
and others to be avoided, in order to make his labours a success, so will first make a 
few remarks on 


Oyster Culture in England. 


I was brought up among oysters and my intimate connection with the Whitstable 
Oyster Company, of which I am still a member and where I gained most of my practical 
knowledge and exrerience, will enable me to bring to your notice a few facts connected 
with the industry. 

No artificial means are used by the above company on account of the exposed situ- 
ation of the beds, being nearly four miles off shore. The system of dredging with sail- 
boats is carried on to catch the supply for market, and clean the grounds by moving the 
cultch or loose shells, and removing weed, starfish, dogwhelks or borers as they are 
called here, or any other marine enemy of the oyster, also to transfer oysters from one 
bed to another ; the constant dredging keeps the shells in a clean condition, and period- 
ically shells are scattered over the beds to catch the spat. The area is about one and 
one-half square miles in extent and is divided into sections or beds, different grades of 
oysters being placed in each particular section, there is one place for marketable oysters, 
another for half-grown, another for the small, and so on. The fishermen are informed 
of the quantity and quality they are to catch, each day they go to work on the grounds. 
These oysters are taken to the company’s warehouse where they are culled and shipped 
to all parts of England and the European continent, as they may be ordered ; no oysters 
are sold on commission for what they will realize. The price is fixed by the company, 
and very little change is made after it is once fixed for the season. 

The oysters sent to market are all of an uniform size, whether it is large or small, 
accord ng to the grade or quality. 

Very little, if any poaching is carried on by the outside fishermen in English 
waters. At one time some of the ordinary fishermen were strongly opposed to the 
scheme, where companies applied for concessions, but after these companies became 
established in many cases it was found to be of great benefit to them, as it opened up a 
ready market for their catch of oysters, whether young or old, and often they would 
find employment by hiring themselves and their boats to the oyster growers, where 
their time would be taken up in cleaning and cultivating the grounds, also catching 
oysters for market when the trade was brisk, so that the apparent loss of a small area 
ot ground which was entirely useless to them, but where they would occasionally try to 
fish eventually became a source of employment to many of them with regular wages. 

Should any poachers be caught in the act, they are severely dealt with at the 
hands of justice, either by paying heavy fines or imprisonment. To prevent raids being 
made by poachers on these valuable grounds a staff of watchmen are always on hand 
for both day and night work. Dogs are often trained on these watch boats to bark as 
soon as a boat or vessel comes within the limits of the grounds or is sailing by. These 
means all tend to keep marauders at bay. Creeps or grapnels are sometimes used ; they 
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are attached to chains and spread over the areas, which would catch a dredge if it were 
* “ * 


sh 


hauled over them. Prevention is better than cure. * - 

In France the method is somewhat different, as the weather is so much milder and 
frost is not sufficiently felt to hurt their undertakings, and it is entirely artificial, tiles 
are used dipped ina solution of sand and lime, forming a rough coating of cement for the 
oyster spat to adhere to, they are then arranged in layers or in tiers laid crossways, 
these tiles are not flat but long and rounded, so formed that the spat might adhere to 
both sides of it. 

After the spatting season is over they are carefully inspected, and if the spat had 
adhered, the tiles were sometimes placed in deeper water until the following spring, 
when the young oysters are stripped off, by means of a knife or chisel made for the 
purpose. They are then placed in trays for ashort time and afterwards deposited in 
clairs, pits or other areas allotted for them. Of course this method is impossible in 
this country owing to the severity of the winters, but I thought it would be useful 
to know how it is done. 

The clairs, which are used chiefly for fattening and greening purposes (of which the 
French are so fond), are diluted with a little fresh water, and are kept more stagnant 
than the ponds which are used for growing purposes. Parc owners affirm that the smaller 
the quantity of water there is in a clair, the oysters, being more exposed to action of 
light and heat, consequently grow with greater ray idity. 

In the pare at St. Joseph’s in France, which are most exposed to the inclemency of ° 
the weather, the oysters are turned, and laid on their flat sides. This ingenious ar- 
rangement renders the animal less accessible to the action of the cold, and gives the 
shell a firmer position, thus preventing it from being too easily lifted by the surf, and 
from being thrown to a distance by the violence of the sea. 


Oyster Culture in the United State>. 


Oysters are to be found on nearly the whole length of the coast line, in some 
places more plentifully than others. There is such a vast area of water suitable to the 
_ natural conditions of the oyster and the demand being so great the grounds are divided 
into two parts, one being the public or natural bed vf the State, and the other consists 
of areas of ground brought into cultivation by owners and companies who devote their 
time and spend large sums of money in order to bring these ‘grounds into a high state 
of cultivation. After that is done, the first expens: being the heaviest, the grounds are 
kept clean, and oysters are obtained for market at the same time. Oysters are consi- 
dered so cheap and plentiful that they are eaten by all classes ; they are also exported in 
large quantities to the European market and also to the Pacific coast: for planting 
purposes. 

Oyster farming in America, which presents some features of resemblance to 
the French system, and also many differences, has grown up as the result of private 
enterprise, without any help or any direct enc uragement from the government. | 

Several years before Coste and De Bon commenced their experiments, the oyster- 
men of Kast River, having observed that young oysters fastened in great numbers upon 
shells which were placed on the beds at spawning season, started the practice of shelling 
the beds in order to increase the supply ; and in 1855, or three years before Coste repre- 
sented to the French Emperor the importance of similar experiments, the state of New 
York enacted a law to secure to private farmers the fruits of their labour, and a num- 
ber of persons engaged in the new industry on an extensive scale. 

In portions of Long Island Sound, especially off New Haven, it has been needful to 
make a crust or artificial surface upon the mud before laying down the shells. This 
is done with sand. 

The following account of the method of laying out and stocking a deep-water 
oyster farm in Connecticut, and the statement of the attendant expenses, is copied from 
Ingersoll’s ‘ Report on the Oyster Industry of the United States’ :— , 

‘It is thought hardly worth trying unless at least fifty acres are obtained, and 
many of the oyster farmers have more than one hundred acres. These large tracts, 
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however, are not always in one piece, though the effort is to get as much together as 
possible. He obtains the position of the ground, as near as he can, by ranges on the 
neighbouring shores, as described in his leases, and places buoys to mark his boundaries. 
Then he places other buoys within, so as to divide his property up into squares, an acre 
or so in size. In this way he knows where he is as he proceeds in his labours. Having 
done this he is ready to begin his active peparations to found an oyster colony.’ 


Preparations. 


‘When a cultivator begins the preparation of a deep-water farm, his first act is to 
scatter over it, in the spring (about May), a quantity of full sized, healthy native 
oysters, which he cal!s ‘spawners.’ The amount of these that he scatters depends 
on his circumstances ; from thirty to fifty bushels to the acre is considered a fair 
allowance here, I believe. The rule is, one bushel of spawners to ten bushels of cultch. 
He now waits until early in July (from the 5th to the 15th is considered the most 
‘avourable time), when he thinks his spawners must be ready to emit their spat. He 
then employs all his sloops, and hires extra vessels and men, to take down to the 
harbour the tons of shells he has been saving up all winter, and distribute them broad- 
cast all over the whole tract of land he proposes to improve that year. These shells are 
clean, and fall right alongside the mother oysters previously deposited. The chances 
are fair for catching spawn. Sometimes the same plan is pursued with seed that has 
grown sparingly upon a piece of ground ; or young oysters are scattered as spawners, 
and the owner waits until the next season before he shells the tract. Sometimes the 
ground must be cleaned before any preparation can be begun upon it, by elaborate 
dredging, or otherwise. Within the harbour, for instance, considerable muddy bottom 
has been utilized by first paving it with coarse beach sand. No spot where there is not 
a swift current is considered worth this trouble. The proper amount is two hundred 
tons of sand to the acre, which can be spread at the rate of five sharpie loads a day, at 
no great expense. The sand forms a crust upon the mud firm enough to keep the 
oyster from sinking, and it need not be renewed more than once in five years. 


Expenses of an Oyster Farm. 


In either case, therefore, the planters expense has not been enormous. Two state- 
ments are herewith presented of the outlay under the operations outlined above, which 


are as follows :— 


No. 1.—Fifty acres. 


2,000 bushels spawners at 30 cents. ...........-.+05 ¢ 600 00 

Pe O00 bushels shells. ati Cents +s. in, lt ned icon tates 450 00 
Planting 15,000 bushels shells at 4 cents .............. 600 00 
Gd meri seater 40) cys iy dvi Sire earliness) ..$ 1,650 00 

No. 2.—Sixty acres. 

2,000 bushels of spawners at 564 cents. ...... ......, $ 1,130 00 
17,000 bushels shellsati¢ cents. hae ee es ae et 680 00 
4,453 bushels Bridgeport seed at 10 cents............ 445 30 
TPORAt te eee kad patna ay. ene tenes Rep alee ah $ 2,255 30 


In third case Captain George H. Townshend gave a statement of the expenses 
to me of starting a farm of twenty-five acres off the mouth of East Haven river. This 
was a more elaborate arrangement, but, on the other hand, was accomplished through a 
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variety of favourable conditions, cheaper thaa would have been possible with the 
ground otherwise situated. 


2,000 bushels small river oysters at 25 cents........... 500 00 
Spreading same and staking at 5 cents ...... ..... or 100 00 
600 bushels dredged seed at 40 cents ....... ... ... 240 00 
10,000 bushels shells, put down at 4 cents.......... : 400 00 

POUL. okies Ack yh POL RICAN hte tee antares Reena cc a $ 1,240 00 


It would not be unfair to average the cost of securing, surveying and preparing the 
deep-water beds at about $40 an acre, or about $4,000 for one hundred acres. To this 
must be added about two dollars an acre for ground surveys, buoys, anchors, etc. This 
starts the planter in his undertaking, and if these beds are in an exposed position they 
are liable to suffer loss by storms, shifting sands, etc. ; if, on the otherhand, they are well 
protected by nature, there is the watching and attention to be given to them grounds, 
as the catching of the stock after it has matured, or the separating of the seed which 
must cost a further sum, but when once started, there are always oysters which are 
caught that can be marketed, so that you are killing two birds with one stone, catching 
the oysters and cleaning the ground. 


= 


Management of Oyster Farm. 


Having secured a spat of young oysters upon the cultch which has been laid down 
for them, they are left alone until they attain the age of three, four or five years, 
according to the thrift and the trade for which they are designated, by the end of 
which time they have reached a large size and degree of fatness, if the season has been 
favourable. If, as is largely done by those planters who live at Oyster Point, the 
bivalves are to be sold as seed oysters to Providence river, or other planters, they are 
taken up when only two years old. 

At any time before the end of May, the disturbance of the beds can do little harm, - 
and the experience of the Connecticut oyster farmers shows that the thorough raking of 
the oyster beds, just before the spawning season, is a positive benefit. ‘The young 
bivalves cannot attach themselves to dirty and slimy shells, and if all the sponges, 
hydroids and seaweeds could be dragged from our beds in April and May, and if the old 
decayed and slimy shells could be ploughed under and covered with cleaner shells from 
below the surface, by dredging just before the spawning season, the fertility of the beds 
would be greatly increased, and there is, therefore, nothing in the nature of the oyster 
to demand the closure of the beds in April and May. 

Enough instances have been given to show that the prohibition of dredging will 
not save any bed which can be reached with tongs, and as the dredge is a much more 
scientific, effective and economical apparatus than the tongs which it has superseded, 
there does not seem to be any reason why its use should be prohibited. In one way the 
use of dredges is a positive advantage to the beds. The dead shells which are found on 
an unworked bed are usually so covered with sponge, slime, and other substances, that 
they furnish no clean surface for the attachment of spat ; and as dredging tends to turn | 
up clean shells, to break up and scatter the clusters and to tear away the sponges and 
other foreign bodies, it is a positive benefit to the beds; the teeth of the dredge take 
hold of the rank growth of the’ beds, and by being dragged through them loosen and 
give them room to grow and mature properly ; moreover, beds are continually inzsreased 
in size, for when the vessel runs off the beds with the nets filled with oysters, the 
oysters and cultch are dragged off on ground where no oysters existed, and thus the 
beds are extended ; and when the vessel is wearing or tacking to get back on the oyster 
beds, the catch just taken is being culled out, the cullings thrown overboard forming 
new cultch for drifting spat to adhere to. Many persons who do not advocate the total 
prohibition of dredging, believe that the size of the dredging boats, and the size and the 
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weight of the dredges should be restricted by law. They give two reasons why the 
size of the boats should be restricted, urging that the large boats are able to work on 
the beds when the police boats cannot venture out, and that their size permits them to 
use very large dredges, and thus catch great quantities of oysters. 

It is asserted that the use of large dredges causes much evil, as they ruin the beds 
by crushing or smothering or burying in the mud more oysters than they capture ; but 
the private farmers of Connecticut find it to their advantage to use much heavier 
dredges, and their farms improve under this treatment, although very heavy dredges are 
hauled by steam over the beds, even in the spawning season. 

The cause of the exhaustion of the beds is because the demand has outgrown 
the supply. There are only two possible remedies. Either we must diminish the 
demand by killing the packing industry, which has created it, or we must increase by 
artificial means the natural supply of oysters. 

This industry has paid a profit of no less than 100 per cent, annually upon the 
capital invested in the business, while money thus invested in other states has paid an 
annual interest of more then 200 per cent. 

One firm laid down two thousand five hundred bushels of shells. Several large 
growers have laid down as many as two hundred thousand bushels each. A stil] larger 
number have scattered a hundred thousand, fifty thousand, and twenty thousand each. 
There are about thirty steamers engaged in the business, besides a large number of 
sailing vessels. It does not admit of a doubt that the business of oyster growing, as 
carried on in the waters of the sound, is exceedingly profitable. 

With regard to transplanting the oyster and its transportation, all experienced 
persons were of the opinion that delicacy in handling, and freedom from jars, concus- 
sions and shock of any kind, were desirable. Oysters when under hatches, have very 
frequently been killed by heavy thunder storms and firing of guns. Any sudden shock 
or concussion will prove destructive, if they are in a confined space. Oysters taken up 
during the summer are much more susceptible to injury from this cause than those 
obtained during the winter. 

Oysters are transplanted at any and all seasons, but generally in the spring and 
the autumn. 

Here is an extract taken from the New York Fishing Gazette of the 23rd of last 
December, which reads as follows :— 

An oyster farm of 920 acres in Normini Creek pays the State of Virginia $920 a 
year. 

It was started three years ago, and $10,000 has been spent in planting. The pre- 
sent value of the farm is estimated at $50,000. From a ten acre farm in the Macho- 
dock, Virginia, $2,000 worth of oysters have already been sold this year. Virginia farms 
are getting seed oysters from Maryland which the laws of Maryland will not permit to 
_ be cultivated in this state. Tongers in Virginia are making more money taking oysters 
for the planters, than they can in taking them from the natural beds. 

December 30. The establishment of oyster culture in Virginia has put it ahead of 
Maryland as the leading oyster state. The Maryland yield has decreased from ten 
million, five hundred and sixty-nine thousand and twelve bushels in 1880, to five 
million, six hundred and eighty-five thousand five hundred and sixty-one in 1901. 
During the same period the Virginian yield increased from six millions, eight hundred 
and seventy-three thousand three hundred and twenty bushels to seven millions eight 
hundred and eighty-five thousand four hundred and forty-seven bushels, of which about 
three-fifths came from the oyster farms. ‘The comparative results as regards state 


revenue stand sharply out in the following table :— 


1901 Maryland $74,974 Virginia $46,044 
1902 . To,000 66 51,618 
1903 ef 59,665 a 62,625 
1904 a 39,989 66 68,028 


Disbursements in 1904 amounted to $241,202 in Virginia and $62,628 in Mary- 
land, a deficit of $22,364. 
22—181 
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Private Oyster Culture. 


The maritime provinces are equally adapted for the cultivation of oysters, and 
there is no reason why they should not prove as successful in our waters as elsewhere. 
The Marine and Fisheries Department granted leases some years. ago, and an interest 
was being taken in this branch of industry until about six years ago. 

On the 3lst December, 1897, forty leases were held as follows :— 


Quebec held 2 leases containing 472 acres. 
New Brunswick held 2 leases containing 744 acres. 
Nova Scotia held 12 leases containing 74? acres. 
Prince Edward Island held 17 leases containing 46 acres. 
British Columbia held 7 leases containing 1424 acres. 
British Columbia Indian reservation 365 acres. 

40 11474 acres. 


So a start had been made in the right direction, and I would like to see the time 
when all available water area is taken up and converted into private oyster beds, as it 
must bring in a source of wealth, perhaps small at first, but if carried on successfully it 
means a large item both as regard profit and labour. ° 


The Soil. 


Oysters cannot thrive where the ground is composed of moving sand, or where mud 
is deposited ; consequently, since the size and number of suitable places are becoming 
very limited, only a very small percentage of the young oysters can find a resting place, 
and the remainder perish. By putting down proper cultch, immense quantities of the 
wandering spat (or fry) may settle on it, and thus be saved. 


The conditions suitable for oyster culture vary, in different localities and with dif- 
ferent classes of oysters, but the general requirements may be said to be a suitable soil, 
consisting preferably of a bed of shells superimposed on hard mud or clay, an absence of 
sand, and of five fingers, dogwhelks, crabs and other enemies of the oyster, a tidal flow ; 
and a certain admixture of fresh water, varying according as the bed is required for 
breeding purposes, or mainly as a fattening ground. In some cases oysters grow abund- 
antly on rocky ground, and it is impossible to say generally, without a full knowledge 
of the circumstances of each case, how far any area may, or may not, become a likely 
oyster ground. 


An area with a smooth surface laying in about four or six feet at low water, or up 

to twelve or fifteen feet will not hurt, the water should be sufficiently deep, so as not to 

allow the ice to rest on the beds, but where they are covered by ice and a current of 

water running between the bottom and the ice, the oysters are protected from the 

weather and are considered safe. The shallower the water the easier the labour, but 
probably théy would be safer from theft in deeper water. 


After an area has been prepared the next step is to stock it, and it has often been 
observed that the removal of oysters from one ground to another has the general effect 
of improving both their flavour and their size. The spring of the year, before the hot 
weather sets in, is the best time for planting. By placing the oysters in shallow water 
during the spring and summer months, they will grow much faster than if placed in 
deeper water, as the sun causes the water to become much warmer ; the oyster being 
very sensitive to the action of light and heat which promotes a rapid growth. Oysters 
planted in the autumn are not so likely to thrive, as, owing to the change of soil and 
falling temperature, the oyster is not properly climatized before winter sets in, which 
very often proves disastrous. Oysters grow but little during the winter months, with 
the exception of getting thicker, consequently, it is all risk or loss, with little or no gain, 
although there are exceptions in every case. Young oysters taken in the spring will 
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have survived the winter, the change of water and temperature becoming warmer, gives 
the oyster every chance to live and grow. 


In obtaining the necessary quantity of oysters for planting purposes, extreme care 
qould be taken to secure them in a fresh condition, and if time will admit of it, to 
overhaul these oysters and brood very carejully, and if they are found to be in clusters 
they should be separated as much as possible, eiher from other oysters, shells, stones, 
or anything else they may have adhered to. This separation gives the oyster a better 
chance to grow into its natural shape, as oysters grow better singly than when in clus- 
ters or bunches. In securing the stock the size of the oyster should be considered, for 
which I give the following reasons :—Small or young oysters planted on a bed are pre- 
ferable, as their growth alone will result in large proportionate returns and profits. A 
young oyster is not so likely to die when transplanted to another bed, as when older, 
nor is it any advantage to transplant a full-grown oyster unless for immediate use. In 
the oyster trade of this country one great advantage is the rapid growth of the bivalve, 
when, as is the case here, they are bought and sold by measure. 


As a rule, oyster brood picked from an ebb-dry ground or above low-water mark, 
are much hardier than those taken from deeper water ; and by removing them into deep 
water they would he secure from the heavy frosts which prevail around our shores ; and 
the quality of these oysters is, as a rule, very good. 


Great care should be taken of the spat, as the older it is, the hardier it becomes, 
and if the young are saved the future may be looked forward to by reaping a good 
harvest. The living and the dead shells of the adult oysters furnish the best surface 
for the attachment of the young; and for this reason the points where oyster beds are 
already established are those where the young have the most favourable surroundings 
and the best show for life. The beds thus tend to remain permanent and of substan- 
tially the same size and shape. It is well known that shell-fish of all kinds thrive best 
where the supply of lime is the greatest. The dead oyster shell is soon corroded and in 
a few years almost entirely dissolved by the sea-water, and I think this fact is another 
reason why the young oysters thrive best on a natural bed. 


Cultch is the name given to the debris of shells, stones, etc., which are found at the 
bottom of the sea, on or near oysters beds, It has been the practice from time imme- 
morial to supplement the natural supply by throwing down deposits of this sort on 
oyster grounds. Oyster and cockle shells make the best material for this purpose ; in 
default of this, stones and pebbles may be used, the great point being that cultch, what- 
ever it is composed of, should be clean, and for this purpose the shorter the time it is 
laid down before the spat falls the better. 


Shells may be collected from oyster saloons and deposited near the shore, exposing 
them to the weather, the sun and rain, frost and snow will have the desired effect on 
them, they will be thoroughly cleansed of all organic or other matter, and when laid on 
the oyster beds are excellent spat collectors, they also serve to make a firm foundation 
in extending an area if required by the planter. Or they may be obtained from oyster 
beds, when fishing for oysters and laid on shore till required for use, or when enlarging 
au area may be deposited there each day as they are caught according to the discretion 
of those who have charge of the work. 


In the United States large quantities of oysters are canned each year, and the 
shells are saved and returned to the water at the proper season. Another source of 
supply is the shucking, or opening the oysters at the packing houses, sending only the 
meat of the oyster to market, which is a large item saved in freight and the shells are 
again returned to the beds to act as spat collectors. 


Oysters will spat in shallow water sooner than they will in deeper water, owing to 
the difference of temperature at different depths. . 


They will breed long before they are full grown, very probably in the first year of 
their age ; certainly in the second. Their productiveness appears to reach its maximum 
_at five or six years, and afterwards to decline; but much further observation is needed 
before any certain knowledge is acquired. 
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The state of the weather, however, has a serious influence on the spawn, and on 
the adult oyster power of spawning. A cold, wet and windy season is very unfavourable 
and a decidedly cold day will kill the spat, so that it will be seen that while in the em- 
bryonic state young oysters are very delicate and susceptible to cold. If the tempera- 
ture of the sea suddenly drops many degrees, they all close their shells and fall to the 
bottom dead, just as a frosty night will ‘nip up’ and cause to fall off from the branches 
the delicate blossoms of fruit trees. If, on the contrary, the weather continues of a 
warm and equable temperature both day and night, and if it be at the same time calm, 
the young oysters will have a chance of taking up their positions on the various sub- 
stances they love best, viz: stones, gravel, empty shells, living oysters, and other clean, 
hard substances. 
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APPENDIX: No, t2: 


ANNUAL REPORT ON BAIT COLD STORAGE FOR 1906. 
New Guaseow, N.S., October 1, 1906.. 


Prof, E. E. Prince, | 
Dominion Commissioner of Fisheries. 


Str,—I beg leave to’ submit to you the seventh annual report on Bait Cold Storage 
for the maritime provinces. 

On account of the change in the financial year this report covers only nine months 
time. 

For the past two years the erection and completion of new freezers has gone on at 
a most remarkable rate. It seems no difficulty now to get the fishermen to take up 
the scheme. 

The two large commercial freezers, the one at Canso and the other at Halifax did 
a good business last spring in supplying the Bankers with bait. The one at Canso had 
over 250 tons of squid stored ; but this enormous quantity was not nearly sufficient to 
supply the demand. and they had to turn away many vessels which they could not 
supply. Squid so far has been very scarce this year. They have been reported in — 
many sections but it has been almost impossible to trap or jig them in any large quan- 
tities. 

The two large freezers of 100 tons erected at Lunenburg and Digby have rendered 
quite a service to both of those localities in supplying the fishermen with bait. The 
one at Lunenburg supplied some Bankers there also last spring. A new one of this 
same type (100 tons) is now under construction at North Sydney. 

We are now at work completing one at Half Island cove to replace the one that 
was burned last fall. A new one at New Harbour, Guysboro Co., is well under way. 
The one at Newport Point is just about completed also. 

There are several localities where we expect to erect freezers this year, two on the 
Magdalen Islands, one at Carleton, Que., and one at Shippegan Island. The following 
is a list of the different localities, by provinces, where freezers have been erected, with 
the year they were built and number of bonuses paid to each. 
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PROVINCE OF NOVA SCOTIA. 


by | mnt ft ost OF 3 d No. of 
Name. | Mear builiic 3 saerietion Dept. share.| } onus paid. | Amount. 
$ cts. Dag ucts. $ cts. 
Ballantyne’s cove......... BA STRESS 1900 1,361 04 861 04 4 292 00 
Port Hood teland, coast wes ee 1900 1,313 60 656 80 =] 220 10 
Pawhelds ee tcc: Aaa ack eee eae 1901 1,905 89 952 94 3s 470 00 
GAUAPUS Geico. Salk SOP eee Oe ere 1901 1,982 82 991 41 Z 151 50 
WW Hiteheadiund ©. 2S) cece eee 1901 963 41 481 70 3 228 45 
Port Bickerton... s..4 awh rh se sees 1901 1,043 08 521 54 4 256 50 
SaierO (ss oo. seus Se ee prt 1901 2,246 66 1,000 00 3 300 00 
Por dae Lour.... ices Seneca ee tie 4310) ae 1,380 03 690 01 0 Sold 
Glerics harbour... fo saa ee Woot gh 1901 | 1,202 88 601 44 = ~ 206 00 
Tower, Kast -Pubnieds since. aera eee 1901 (> 206LS9 1,000, 00 2 48 00 
Sandy COVE? ).: 2 2EU hae) weet ne ie fey 1902 | 1,427 34 AS 107 3 292 00 
Halonigh $e 00.030 eres eae herent sre . 1902 | 1,604 33 797 16 | 2 114 05 
Cheticamp....... SEER Shee 1902 | 1.277 42 638 71 | i 100 00 
astern harbours... o. eet eee 1902 1,491 02 745 51 | 3 294 05 
Patit.du Gratis eae eee eee 19023" 15515:.-95 Tot 87 5 4 390 25 
WESLpOrb ie ict cel se ek 2 A ee 1903. 1,600 00 800 00 | 2 151 50 
North Sydney .. ..:4 .--<: ae 1903 2,038 89 1,000 00 | 2 194 00 
Ketch harbour. 2 U7: . ©. BAS teat 20 1903 1,401 89 700 94 | 2 200 00 
Dia Haver eaeen an pAb aN ae le AE 1904 2,260 81 | 1,000 00 | fl. 52 00 
Sis P oben oe ey pie hese bas ee 1904 2,036 05 1,000 00 | i) 53 05 
FHalflstal covet ee oe : 1904 1,816 87 908 43 | 2 200 00 
LOEKEPOrE .. See ee ee ete Ce 1905 1,788 66 894 33 | 1 57 10 
Lowisbureagecs 4hact espe She ese 1905 2,290 16 1,000: 00 Weis 1 80 85 
Druny Head 23.255. 4.-4.5., AGL aE ed 1905 1,649 37 | 324 68 | 1 100 00 
Quad Gd yay cel ee ten fem ys ek MEER Se 1905 857 73 428 86 | 0 
Big Tslandee’. Se 0 AL, eee a Jy, 1905 1,013 32 | 506 66 | 0 
APISAIE Gyo: aie deb mba APS sap > 1905 1,064 16 | 532 08 | 0 | 
Debye ars 2 ape aah sR an oP Yeap yi. Lee acs 1906 4, 441 38 2,000 00 0 
Dunen burg s7 o25 haat ooo 1906 4,544 76 | 2,000 00 | 0 
, 
PROVINCE OF NEW BRUNSWICK. 
PI ACR CS aunts sa eee Gat re or anatr 1902 1,210 18 605 09 3 300 00 
CAEAG UG oe. eye: ey oe byhud Sue RS qt 1906 1,816 12 908 06 0 inf ATA eceee 
| 
PROVINCE OF PRINCE EDWARD ISLAND. 
| | ‘ 
Moe ord 7c etn oe ee {fy 5h900 wend MHA TOOLS 590 09 | 5 345 35 
MUNRO ed lit ays «Ve deg Re ene 1900 |» Sa? < 67 673 83 5 450 00 
ROCmPE ROT shi, tle Sty ede dGhy cd era ae eee ee | 1901 | 2,064 39 1,000 00 1 10 00 
Miminegash id ce Pde gat tas po EEE 1902 840 46 420 23 4 400 00 
tienen wink, Jie 1 habe aie Wee 1903 | 1,235 00 617 50 Py 200 00 
PROVINCE OF QUEBEC. 
Bonaventure Rivers es) vt ae | 1903 1,416 05 916 02 = 300 00 
CURIE Beeeice sy lian Seians Oe ede, alee | 1904 879 38 439 69 1 97 00 
PADI NA ACO ck ac 219.) side. Ya de | 1905 961 12 480 56 1 100 00 
Paspebiac. 2....5 POO btn: pee eae | 1905 1,690 83 845 41 0 + A athe ae eee 
Etang du Nereis es ops 1905 1,729 80 864 90 0 = 
RARER LIPS Dh sretcaciy at s+ Se mh ne wea ens 1906 te 1,801 33 901 56 ey ear 
MATA ROR scat bs feat ee, i 1906 1,630 46 815 23 Ooo Aiea eee 
SII oe oid ek A Wick dick mares oy | 1906 1,747 01 873 50 01.) bie tee 
Gascons..... ok site bareenaetot Soe aan 1906 1,695 42 847 71 fe 
Bonaventure East ...................| 1906 1,002 81 501 40 0 
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The following reports from ai¥erent freezing stations will give you a better idea 
“than I could possibly give you, from which you can draw your own conclusions. 


PRINCE EDWARD ISLAND. 


Frog Pond, P.H.I.—The secretary says ;—‘I beg leave to report as follows as 
to the fishing industry and working of the bait freezer in our cove for this year. 
We put in sufficient ice during the winter, along the first [part of May “we 
put in and froze some five tons of herring. Codfish struck in the latter part 
of May. Fish were plentiful and of large size, plenty live bait. Very little 
of the frozen bait was used during the season. Codfish and hake continued 
pientiful and fishermen did well until the latter part of July. Dogfish struck in 
on July 9th and were quite troublesome. I may say that fish were not quite so 
plentiful with us this year as they were during the season of 1905, still our ul Unie 
did first-rate while they could keep the gear out.’ 


Alberton, P.H.I.—The secretary reports as follows:—‘I may say that the season 
as a whole has been a little better than last season. In the spring lobsters were a 
good catch, with plenty of herring for bait. June was a rough month and not much 
was done. Mackerel and cod were fairly plentiful until the first of this month, when 
the dogfish arrived and since then very little has been done. Our freezer was not in 
operation this season. 


Rustico, P.#.I.—The secretary reports as follows :—‘ In looking over the season up 
to the present time with regard to our freezer, this has been so far the most satis- 
factory season we have had since our freezer was built. In April and May we 
froze our herring which has proved to be of very great value to the fishermen. 
During the summer we froze quite a lot of mackerel which turned out fine. Not only 
has the frozen bait proved good for cod, haddock and hake, but the most satisfactory 
results have been obtained in using it for mackerel bait. The boats not using frozen 
bait to feed the mackerel with found it nearly as well to stay at home as to go out 
without it. Even the dissatisfied parties have frankly admitted that the freezer 
has proved a great benefit as well as a blessing to the fishermen here. Very little would 
have been done here during the past four weeks but for the freezer. We have had 
very rough weather of late, it seems to me if we have one week of good weather it will 
finish our bait as there is such a demand for it. There is no kind of fishing that pays 
like mackerel fishing, that is providing we can get the fish, the prices are usually good 
and the fish is shipped to the Boston market. I cannot give you an account of the 
number of barrels of mackerel landed at present. Thanking you for your kindness and 
interest in our behalf during the past and also to acknowledge our indebtedness to the 
government in helping us build and run the freezer.’ 


Souris, P. EH. I.—The secretary reports as follows :—‘ Replying to yours of the 
13th inst., I may say that in our locality the cod fishing was good. Hake was fair up to 
the present time. Dogfish have appeared on our coast, consequently the past two weeks 
we were not catching any fish. Mackerel have been very scarce. Herring fishing the 
past spring was a total failure, impossible to procure a supply for bait freezer. The 
few barrels we put up came out in excellent condition.’ 


Miminegash, P.E.I.—The secretary reports as follows :—‘On opening of spring we 
had difficulty in procuring salt and were only able to put 26 brls. of herring in the 
freezer, but mackerel struck in well in nets and in hooks during the early part of July 
and August and we froze over twenty ton of them both for bait and export. All the 
bait frozen by us was used up by the fishermen this season for bait as well as a con- 
siderable quantity of mackerel.’ 


NOVA SCOTIA. 


Arisaig, VN. S.—The secretary reports as follows :—‘ The lobster catch was below 
the average, aggregating to about $2,200 paid to the fishermen. There was but 
one boat fishing salmon, and the patel was about $300. The codfish and hake 
industry together with the lobster fishing constitute the principal source of revenue, the 
latter emnanted to about $2,500. There was a considerable amount of mackerel and 
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herring caught, which were used principally for bait, both for lobster and trawling which 
cannot well ce figured as sources of revenue. I might perhaps give a summary of fish 
caught as follows :— 


ILO DSHeRS Te Re RO) eRe ey Oe were ta Maree: 128,000 lb. 
OMENS are SS PE ia eee Pa Sae Aaa Gr Luca, 3 4,000. * 
Codhshyandiuhake is hi oy eee a ane ee Re nea 520 qtls. 


I may say, in conclusion, that although the lobsters were below the average there 
were considerably more codfish and hake landed on account of having always a good 
supply of frozen bait from the freezer, notwithstanding the fact that the fish appeared 
much searcer on the fishing grounds than in former years.’ 

Ballantyne’s Cove. N.S.—‘ As requested, I give below an approximate summary of 
the quantity of fish landed in the vicinity of Cape George which includes that portion 
of it which is influenced by the cold storage facilities at Ballantyne’s cove. This would 
embrace Ballantyne’s cove, south side Cape George and around the point of the cape to 
Livingstone’s cove. 


Year 1905. Year 1906. 

Total quantity of green cod in lbs......... 56,500 - 133,266 | 
i is rte Oy. Coe Leap arate Suet Pek 65,700 131,544 
as . herring <insbrla Ua .A wy yh 170 100 


From this statement it will be seen that the amount of cod and hake for this year 
more than doubled that of last year, nor does this include the amount, quite consider- 
able, that was taken in that vicinity by foreign boats. There was a falling off in the 
amount of herring taken, and as this, with some insignificant catches of mackerel is the 
staple bait, it will be clearly evident that the cold storage of bait ought to be main- 
tained and utilized. There is no doubt whatever but that the bait stored in the freezer 
at Ballantyne’s cove was a very important factor in the realization of an increased catch 
of fish this year. This is very evident when we compare the fish industry of Cape 


George with bait freezer, with that of the neighbouring districts of Lakevale and’ 


Morristown without this convenience, for at these latter places, outside of lobsters 
and salmon very little of any other fish was caught. Indeed it may be safely said that 
the presence of a freezer in a district greatly influences the catch of lobsters also for it is 
the means by which lobster fishermen are provided with sufficient fresh bait. Hence 
we find that while the lobster factory at Morristown was considerably below its average 
packing, that of Ballantyne’s cove was considerably better, some 125 more cases being 
packed than last year. I have not at hand the comparative figures for salmon, but I 
believe the quantity caught this year is in advance of last years.’ 


Port Hood Island, N.S.—The secretary reports as follows :—‘ The past season was 
not a prosperous one. In May we had a few spring herring but not as many as usual. 
We put up quite afew in the freezer and used them later on. Codfish were very 
scarce. In August the dogfish struck in and spoiled the fishing altogether. There were 
a few herring the first part of September, about 200 brls. were taken. The dogfish put 
a stop to all kinds of fishing. We donot expect any more fishing until December.’ 


Cheticamp Chapel, N.S.—The secretary reports as follows :—‘The month of May 
was calm, very few herring were caught. June was stormy, the lobster traps were des- 
troyed and fish were scarce. July was stormy. No fish except dogfish. August and 
September were also stormy. No bait but plenty of dogfish. There may have been a 
few mackerel but owing to the storms nothing was done.’ 


North Bay, Ingonish.—The secretary reports as follows :—‘ We have been obliged 
to meet discouragements during the past. year, but in spite of them we have demon- 
strated the right of the bait freezer to exist and its helpfulness to deep sea fishermen. 
We filled the freezer to its utmost capacity with sea water ice, packing away 250 tons 
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at least. Despite the unusual heat of the summer we have no reason to feel that there 
has been greater waste from melting than could have been fairly predicted granting the 
conditions. We have demonstrated again that sea water ice is fit for the purpose of the 
freezer. At the time of the coming of the herring, May 20, 1906, we had not a sin- 
gle crate of frozen herring left in the freezer. We had thus carried our fishermen 
through the autumn and winter of 1905, and the spring fishing of 1906 helping them 
out whenever there was no fresh bait obtainable. The herring came in small numbers 
and remained but a short time and after their departure did not return again. Here 
was a great disappointment for we had hoped we might fill up the freezer with fresh 
herring for the June fishing. 


Lb. 
We troze herring: (May 20th:to Vth) oo a ea 4,500 
iii Une wer LrOze. TANackenel es Wnc/s cals Wye iuudn abet suemenateae tte te 15,284 
PUI uIve WO TOZOy S38 OR. SE 1 i dale le adh bae(k tial Seal eee aa 250 
ARSE Se Ten Lala 20,034 


We expect at least ten to twelve tons of herring besides mackerel. We think it fair to 
put the decrease in fish this year and the consequent decrease of earnings at one-third 
as against last year. We are hopeful for the future and when we get a fair chance be- 
lieve we can demonstrate a moderate financial success, as well as a real advantage to 
the fishermen. That time has not yet come. We have demonstrated again that sea 
water ice is good for our purposes. That fresh fish, frozen fresh, with care and atten- 
tion makes first-rate bait. That our freezing plant works admirably. That we have 
helped out a bad year and did our fair share towards preventing hard times this winter., 


North Sydney, N.S.—The secretary reports as follows :—‘I might say that fishing for 
the past season bas been almost a complete failure. For some reason the herring, which we 
could always depend upon, failed to put in an appearance last spring, hence there was no 
bait to start with. The squid struck in fairly plentiful for afew days in August, and we 
put out our trap and did fairly well for a day or two until the dogfish struck in and if 
we had not taken it up at once they would have devoured it. Whenever a squid would 
mesh in trap, the dogfish would eat a hole around it. Now the squid have practically 
disappeared and I suppose the dogfish have driven them off shore or have made them so 
wild that they won’t jig. The pollock are becoming almost as great a scourge on the 
bait as dogfish. They arrive about June 1 in immense shoals and drive the her- 
ring off in deep water and also drive the mackerel out of traps. They will not take 
bait and will seldom trap. I think if the government would permit the use of purse 
seines of 5-inch mesh that it would be profitable to purse seine dogfish and pollock and 
such a seine would not destroy any other fish.’ 


St. P. ters, N.S.—The secretary reports as follows :—‘ Fishing has been very good 
in this bay this season, principally mackerel and herring. The dogfish were very trouble- 
some in August. Very few nets could be set. We froze a great many mackerel and 
salmon, and found the freezer very useful as we were able to buy all the fresh fish 
offered from the fishermen, and what we could not get ready for market that day, the 
freezer held in good condition till the next day. We have plenty ice on hand to freeze 
squid for fall fishing as soon as it strikes in. There are several going into the fish 
business this fall from this bay.’ 


Half Island Cove, N.S.—The secretary reports as follows :—‘ Fish were fair the 
first part of the season, but of late not much was done on account of bait being scarce, 
and no frozen bait. Have not been bothered with any dogfish. Some striking in now 


for the first.’ 


Canso Cold Storage Co.. Canso, N.S.--The secretary reports as follows :—‘ This has 
been one of the dullest seasons ever experienced in the fish trade of Canso. The catch 
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of fish of all kinds has been about the smallest known and there has been a consequent 
depression in all lines of business. Bait has been unusually scarce. The catch of 
herring having been small and squid having been almost a total failure up to this time. 

We do not think that the depression is anything but a temporary one and no doubt 
another season may show a very marked difference. It may be that the late fall and 
early winter will show much better results. 


Whitehead, N.S.—The secretary reports as follows :—‘ The freezer has not been in 
operation this summer. Bait was fairly plentiful, but dogfish very troublesome July 
and part of August. Codfish have been very scarce most of the season, the catch con- 
siderably short of last year. There was a very good eatch of herring, the best for a 
number of years, and are yet plentiful, but the dogfish are now appearing and people have 
had to take in their nets. A fair catch of spring mackerel.’ 


New Harbour, N.S,—The secretary reports as follows :—‘ The catch of cod, pollock 
and hake was fair. The herring catch has been good and is greater than that of Jast 
year. They are still on the grounds.’ 


Drum Head, N.S.—The secretary reports as follows :—‘It is quite hard to make 
out an annual report, as I expect the bést of the season is yet to come; however, I may 
say the fishermen here did exceedingly well, landed large quantities of fish. I am 
sure vecome up to last year, and probably better. Fishermen here have used some 
frozen bait. We have our freezer in good condition. Frozen herring bait on hand now. 
Fresh bait more plentiful than last year. Iam glad to say the people highly appreciate 
the grand opportunity they have of preserving bait. We cannot speak too highly of 
this privilege. It is the means of building up the place. 


Port Bickerton, N.S.—The secretary reports as follows:—‘It is hard to give a 
report of the catch of fish for the season as there are nearly two months yet to finish, 
but the following is as near as I can give at the present time :— 


FRCP EI Es RL iG otek 2.) nee eo Lane Me EE g 250 brls. 
Mackerel... 2.1.0... NEE es a Ur ko Ra EAL We Gh | 20 1 
Cod sti. OAM cual ay Pu ata hes wei Renee Uns 1 Une Bee 150 quintals. 


In reference to a report of the freezer it was not used. Herring were quite plen- 
tiful, but no mackerel and few cod. Dogfish were bothersome. 

Quoddy, V.S.—The secretary reports as follows :—‘ Reviewing the past season with 
regard to our freezer,I have to say this will be the most unsatisfactory one since built, 
owing to the scarcity of ice and bait. Codfish have been scarce all season to date. Some . 
good catches of mackerel were taken. A good run of herring struck in here in August, 
the first run since 1899, and fishermen made good hauls. Our freezer did not 
freeze anything this year but expect to operate it another year and give the fishermen 
the benefit of the products. Our ice house is to be enlarged this fall ae we expect to 
be able to handle a large quantity of frozen bait next season. 


Halifax Cold Storage Co.—The secretary reports as follows :—-‘ On the 30th day of 
April last we forwarded the Department at Ottawa, data complete at that time, and we 
have no sales since to report. The stock of frozen herring on hand is 50 tons greater 
than when data was furnished; the additional fifty tons having been frozen within the 
past month. We are continuing to freeze and expect by the time the season for using 
frozen bait is here, that we will have enough to suppply the demand. Since furnishing 
data, we have not had any applications for frozen bait, there being obtainable a suffi- 
cient supply of fresh herring. The season for frozen herring bait opens about the first 
of November or before if fresh bait supply falls off’. 


Sambro, N.S.—The secretary reports as follows :—‘The association did not do any 
business with the freezer last year. They. did not put in any ice, nor freeze any bait. 
Mr. E. M. Bouthillier, of Halifax, froze about three ton of herring and stored about five 
tons that were already frozen, fe was all the use to which the ee was put’; 
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Lockeport, N.S.—The secretary reports as follows :—‘ The fishing here has been much 
better than last year. 20,000 quintals of cod, pollock and haddock, 1,000 brls. of 
mackerel and 3,000 brls. of herring. The herring have been plentiful till now, when 
they disappeared.’ 


La Have N.S.—The secretary reports as follows :—‘ Re the fishing industry for the 
present season to date, I may say that it has been a banner year so far as net fish- 
ing is concerned and normal for cod, hake and haddock. Fishing operations began in 
April, frozen bait being procured from our freezer, a little later fresh bait was easy to 
get. The catch of cod hake and haddock does not equal that of last year, but it is 
hardly fair to compare the two as most of the fishermen took to net fishing and dropped 
line fishing in July. The catch of mackerel and herring is certainly an unheard-of 
occurrence in this locality, mackerel especially. Ae freezer, the same was filled with 
90,000 frozen herring in February and cleaned out in April. We were only able to 
secure about 100 tons ice, hence could not keep bait any great length of time’. 


Lunenburg, N.S.—The secretary reports as follows :—‘ The fishing for the season 
of 1906 has not been a success: the Bank catch especially being below the average, and 
less than last year, but as some of the vessels are still on the Banks, it is hard to esti- 
mate correctly what the shortage will be. The shore catch is also low. This is toa 
large extent due to the dogfish which were on our shores in large numbers until about 
August lst and interfered seriously with the shore fishing. Since the removal of the 
frozen herring which were principally used to supply the Bank fishermen with bait, our 
freezer has not been operated until this week, when we started to freeze and place in 
cold storage some herring now being caught on our shore. ’ 


Clarkes Harbour, N.S.—The secretary reports as follows:—‘ I will give you as near 
as possible a report of the fisheries to date : 1,950,000 ib. mixed fish, 50,000 Ib. hali- 
but, 2,000 brls. herring, 2,500 brls. mackerel. 


Gabarus, N.S.—The secretary reports as follows :—‘Codfishing at Gabarus has 
been good this season. Mackerel wasalso good, but herring not very plentiful. The 
lobster fishery of our district, indeed of the whole of Cape Breton, was very poor, owing to 
the unfavourable weather. Only twenty-nine days fishing during the entire season, and 
as aresult of the bad weather the catch is 40 per cent short of the usual quantity. 
Dogfish not so troublesome as in 1905. About twenty-six tons of herring were put in 
the cold storage in May and used by the lobster fishermen for bait.’ 


Bayfield, N.S.—The secretary reports as follows :—‘ Owing to the scarcity of her- 
ring this spring we did not freeze any bait, but we found the freezer a great benefit in 
handling our salmon and mackerel. We shipped more salmon this year than ever before. 
Had a good run of mackerel for a short time, but they did not last long. Cod and hake 
were scarce owing to the scarcity of bait, but taking the season as a whole our fishing 
operations were fairly satisfactory. 


Eastern Harbour, N.S.—The secretary reports as follow :—‘ Herring struck upon 
the shore in great abundance about the 20th of April, and although the strike was of 
short duration, the netters were able to securefrom 150 to 400aday. <A goodly portion 
of this herring was stored in the refrigerator to be used again as bait for lobsters. I may 
also mention that the greater part of the Magdalen Island herring which was secured 
in the early spring by two small schooners from this port, also found its way to the 
freezer to be used for bait purposes. This frozen herring came in very handy to the 
fishermen and was to them at all times available and in good condition. ’ 


QUEBEC. 


Bonaventure River, Que.—The secretary reports as follows :—‘ We have ice enough 
to keep the freezer in operation all fall, and we expect to catch herring this fall to 
freeze for bait. We could not catch the first herring last spring on account of the ice 
in this cove, and when the herring came the second time, it was to spawn, conse- 
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quently no good for bait, so our fishermen say, and that is the reason we did not put 
many herring in the freezer last spring, but we intend to put in all we can in the fall. ’ 


Caplin, Que.—The secretary reports as follows :—‘The herring struck in here on 
the 9th of May last all over this bay, and were very plentiful. On the llth of the 
same month the government sent the fish-curing expert, Mr. Cowie, to instruct the 
people in the method of curing herring. We had a large meeting and our fishermen 
are preparing now to go into the herring industry another year. Our people should be 
truly thankful to the government for their kind consideration in trying to help them 
in the fishing industry. Codfish first appeared on the 20th of June, but were not very 
plentiful untii the middle of August. ‘The weather was generally fair for fishing ex- 
cept a couple of days of strong westerly winds. The bait consisted of fresh herring and 
were quite plentiful most of the time till about the 15th of August. During Septem- 
ber, dogfish made their appearance and drove the other fish away. At present only a 
few boats are trying for fish. We did not get up any ice last winter on account of the 
mild weather. Had we filled the freezer, we would have had to draw the ice some 
seven miles. We intend putting ina dam in our small brook and have ice near at 
hand so that our freezer will render the same satisfaction as it did at first. ’ 


Bonaventure Hast, (jue.—The secretary reports as follows :— Herring were very 
plentiful during the month of May. A reasonable catch of caplin for the month of 
June, in July, August and September no bait except frozen bait. Cod fishing for June 
and July fair. The catch this year at our place will not exceed over 1,000 quintals of 
dry fish unless the balance of the season turns out better than we expect. The amount 
of money made this yar will be small. We froze about 15 tons of bait last spring and 
expect to freeze a good deal more this fall. There were no dogfish up to the present 
date. No haddock or ling.’ 


Paspébiac, (ue.—The secretary reports as follows :— During the current season 
fish of all kinds have been a little more abundant than last year, and the weather has 
been ideal for curing. The presence of dogfish for the past month have retarded opera- 
tions. This pest has now disappeared. Freezer has been operated, but bait was not 
used when the fresh article could be obtained.’ 


Gascons, (Jue.—The secretary reports as follows:—The last week of May and in 
the months of June and July the cod fishing has been very good here, and bait was 
abundant, but we were troubled with dogfish. In the month of August there were no 
fish owing to the want of bait, but there were plenty of dogfish. Since the first of 
September there were very few fish but the bait continues scarce. Dogfish still plentiful. 
In quantity the fish caught have been about three times more than last year for the 
fish. There have been hardly any lobsters. Salmon have been one-third more than 
last year. There are no other kinds of fish here. We have tried our new freezer and 
have frozen over twenty-three tons. Of this quantity sixteen tons have been used, and 
the fishermen found this bait very good.’ 


Newport Point, Que.—The secretary reports as follows :—‘ In compliance with 
your request, I beg to say that our freezer is nearing completion and will be ready to 
receive bait in the spring. The high price of lumber this season with several local incon- 
veniences will considerably increase its cost. We are well satisfied with the work. 
Frozen bait would have been of very little use this season as herring for bait have 
always been obtainable all through the season, at least up to the present. Bait has 
been more plentiful this season than it has been for the past ten years. 


Cabin Cove, Magdalen Islands.—The secretary reports as follows :—‘ Herring were 
very plentiful in the month of May, but the weather was very bad. © The codfishing 
was fairly well in the latter part of May and June, but the month of J uly and that of 
August the weather was fine, but the codfish were scarce and dogfish were very 
plentiful. The fishermen did fairly well with mackerel fishing in the months of July 
and August. There are some codfish now, but the weather is very rough. Our bait 
freezer was filled with herring in the spring in the month of May and we have-about 
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one half yet on account of plenty bait in May and June. The bait is in good condition 
and fishermen find it very good. 


Etang du Nord, Magdelen Islands.—The secretary reports as follows :—‘ Our asso- 
ciation was organized on September 21, 1905, and our’ building, a thirty-ton freezer, 
was completed December 15. We filled the ice house with ; ice in J anuary, 1906, and 
in May of this year we froze thirty-two thousand pounds of herring for codfish bait. 
Codfish being very scarce, we have only used about one-third of our bait, but we expect 
to use the most-of it for fall fishing when other bait is scarce. The frozen bait works 
well and the herring that were put in fresh comes out now just as fresh and firm as 
when put in. Unfortunately a few of the shareholders took a few soft herrings out of 
nets to the freezer and it did not freeze as good as the herring we had taken from the 
seines.’ 


NEW BRUNSWICK. 


Shediac, N.b.—The secretary reports as follows :—‘ During the spring we had con- 
siderable quantity of spring herring secured and placed in our freezer, but owing to the 
great demand for pickled herring and the good prices obtainable, we decided it would 
be better and to our advantage to dispose of the fish, so had the same pickled in barrels 
(90 bris. in all) and sold them for a good figure. Since then we have made no use of 
the freezer, however, as usual we expect it to come in good play next month and the 
following three months in the smelt business. I may say it is our intention to do some- 
thing next spring and summer in the general fish business and hope to have a steamer 
running up the north shore of the province as well as to the island (P. E. I.) procuring 
fish for the freezer.’ 

As a brief summary of the season’s operations I would beg leave to say that west of 
Halifax the fisheries have been fairly good, in some sections better than usual. East of 
Halifax the season generally has been a poor one. The bait freezers have proved to the 
fishermen beyond a doubt that they are a real necessity and when properly run and 
managed, they have helped to increase the hardy fishermen’s income considerably. 

The whole most respectfully submitted. 


f have the honour to be, sir, 


Your obedient servant, 


PETER MACFARLANE 
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APPENDIX No. 13. 


EX PBN DPE UO BB AGN 9 eV ay a 


The total expenditure for all Fisheries services, except Civil Government, for the 
fiscal year ending June 30, 1906, including Fishing Bounty, amounted to $968, 626 


being ‘within the appropriation by B23, 182. 
The total net fisheries revenue, during the same period, from rents, license fees, 


fines and sales, including the modus ‘vivendi licenses to United States vessels, amounted. 


to $98,009. 

= 
Service. | Expenditure Vote 
> cts. | $ cts 

Fisheries. ded ste eds Seti Amann ee eRe at pel er U4 5 ay eet ae od ae 155,929 59 | 155,300 00 
Fish-breeding....... se eG 2 A ol a Re ag A By eC is i eens 209,279 78 | 209,500 00 
Fisheries protection service.......... Feet eee at Meee tees eee Bide yhe 249,876 37 250.000 00 
Hishing bounty: ASS oR See eee. Oa Cee eae re ee 158,546 65 160,000 00 
Miscellaneous sleali A a er ee ee, Aen ee SE ee Meee 8 - ...| 194,993 61 | 217,608 50 
Total. Tikit oe eh teen ot eee ae ....-| 968,626 00 | 991,808 50 


The details of the above will be found in the Auditor General’s report under the- 


- proper headings. 
In addition to the above, the following summary shows the salaries and disburse- 
ments of fishery officers in the several provinces, together with the expenses for main- 
tenance of the different fish-breeding establishments throughout the Dominion. 


Service. Expenditure. 
$ cts 
PMNS OTE ATIO Je j.5a-s. Vols sev td we Cad WOR Deteed alps CaO I ote Lee eae on ane 4,949 67 
" AI © ees ee ae ee! nek Meee St ae Re te ies eel 2 Dork eo oad 8,123 04 
" Mew Aprene wick vcr. ee oe ee ek eee Pile FE ee ESOL 35,856 38 
" ievaseoRite® 60 otek ol Ses A he oe ee ee ie heey Pee. cae ' 49,351 10 
" Prince Edward Island . 5. “¢ Vik if bo eae rede, RE teers CP ASSAM fos ) 9,351 81 
" Manton of od an i SOR AY 8 a OO) ee SE aiaiak Sate pt gcse 3,687 O7 
; North-weat-Lerritories... 2a! ws25 2 age er eae oe ee ee 11,124 22 
" Pomeeseeoratniits 2s is en tS a DT AS hordes hee eee ee ce 30,141 33 
Wy Hkh eat fo; rt eee oe 11 A ee. ee WO St ee ote sots ates Chen 1,083 31 
Penardinteount ett, eter © gael Ota eee eee eee Sscitials We ieee) coal Mae 2,261 66 
Len \ OA eee ie Se 6 eet ae es, | 155,929 59 
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EXPENDITURE AND REVENUE 


FISHERIES GENERAL EXPENDITURE. 


The expenditure by provinces is subdivided as follows :— 


— eee. 


Ontario. 
SAERT ICN GF OMCCES HES Boe eo ee 
Disbursements of officers.. .........-... cs... 
RIG ee ond i cd ns ee 
Quebec. 


Salaries of officers 
Disbursenients of officers 
Miscellaneous 


2 Se eee SS as Ord eS eS Cele we 6 em (6 6 ee * i 6 
Sees Sar GBS Se Se 6 ie | ow oe tO Oe 8 ak 


= 60 eee 8 e+ ee b ee 3 Re Se Pea a bo 6 


oe eA Mee ees elo el <) euete s 8 


"ees e220 


C1 Swe ate ble Lies WW) 6m ele a Cee 6 ee Ky. 


ate et 61S Mi abe 00) & 6.6.0) e+ Oe b..6 Oho 2&0 6 6.0, & 


Seite | S Sie oe 2le es awe. « «= 8.0 © 6c. 5'e wo 


oe OS A | eo Selb. «ee. = 


SCs O60 sate ae O16 \& 8 6 a 6 © 6 a ee © 2. Bo, 6 


eae See ee ae we Re ee Oy, Oe SF 


oeoee sr -eeove 


avi mete Ss we eee. @ 06s) a o 


Salaries of officers 


General account 


22—19 


SI Ol me ele ee ee fave fe)! ek bes ope me 


ei Tat atte Yer Lele, ese Le Te ©) Gm, ea ay eee. 


> ea he 2 ea So: 


Wet xk Sle were, Rh Ome) ae Rie, Be) ses © 


eee We ee ee ee eee «ee ge wwe 6 oN wi 8 8 


Be es Oe ww me 2 2B) 6 0 6 8 ee © 


aaa Ole 10) Mee a> ei het ee we 2 (f.6. 6 or’ 


ea che we a Slee. 6 6) 68) © 8 Ua le eo aia e 


Sek eee Ke Gy 60 6 + 6.5 © 68a OS ale © & 


6 BS 6 RUSS © Clei sO le © e816 a bervire, 


‘ee Sas S24 S «4 UO Se 6 04 ae Be DY 8 eo 8 4% 


2S 2S AGS Die eee RS 8 2 © Be we & 


C6 ore - 0 ee Se te 6 (eS ae ae acmiele 


SEG 5e Bee BS a Gly 2 Oly. Co AO &e, 8). er), a 


: See ceeeesceoseeroceesevecese 


2) 6 68) . Wises) ‘hn evel ©, iH (e660: e) ale erte 


Sy = el) © ie tetel tein a ele 0 6. es en ie aie 


Sips C (06, 0) e) 6, ee eet. ee Ot = .0) 2. 6) 6S, wi lel © 


Sie SS) e, OL eel. Ramee el she) esis Sie 81.6 SS 


woe 3) es (0.070 6. sie > Siw a) @> ele ieee m6, 


©) (0.0) 8: 'e1 =. 0) Sa).s © v0. 6.0) 0) 5 ella tele aia im te 


PD 98) 0, we O28) 0) (Wiel fe me) men a) eae) 


a Oe) 0) 6 6, wn Sale? BAY Oe aL aan rete 


S60) 0) Oi ese 'S/'6 6, "a 6) 8 0. ee) ee eel Peel ink si scm 


eeworvereveseceoseereseoerseecene 


60 O10) 9.8 16 oF.) aN lulere e) me, 6) em eile oe Lay 


o 2 Ce 018 OS «3 0 O10 ¥ © os Cre oe hae ss 


2.06 © je 6 0 8S 0 Ok Ole © ee 0.6 a, a6 8 


pees ee eseere se eee sr eerveses 


2 ee ee eee 


ave eee sererezesere en sesessese 


ee er a rd 


coer e eee er ee see re ote twee 


eee e steerer ee ree Ceoeereeareoe 


Cf O08 C6 Ono es OS £6) B66. 0 6 O10 .e 


ere ree meee eee ree eeereosrene 


O50, Wie G05 BS. Ole) Ole. A we Bele ee ee ales 


Bis le « 0) 66) e 6% 8) ~ te 6) ©. 0 ein 0b 0 aie 


Amount. 


$ ets. 
3,600 00 
1,349 67 


06 5 the o Nene. w € 


yee eee eee eae ae 


6,468 85 
9,341 62 
20,045 91 


RS Se ye wie Ce Sa eww! Al Oe SNe O08 “= c's) aS) >>. 6) & are he)- ore ihe 6” wat oa een ie anaes 
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Total. 


$ cts. 


8,123 04 


10,452 98 
19,081 27 
19,816 85 


Se ee ee ee ee A PM) See RO 8 8 OS) eS Sr. SSN Ris © 6 Cis) TES, 6) 8 6a ene whole Vie! <1[)s © =) sis) min enebener eh eee 


3,462 79 
2,623 45 
3,265 57 


oS Swe see eels «ee 


1,525 00 
575 91 
1,586 16 


ee ee eee se seer 


3,280 77 
3,356 50 
4,486 95 


beoeee rr ewes eecece 


6,139 51 
4,290 27 
19,711 55 


ere es eeecerreoe 


+ SB eS Se RO ieee 84 eee A'S G'S OS Bhai S eRe eo Oy 88 eek Oe @) «8k ee we ao 6 8 4) 6 66 @ 8 ot a be 6 


aa a ee) @ eft 676 = 


49,351 10 


_ 9,351 81 


——_— 


3,687 07 


11,124 22 


30,141 33 


1,083 31 
2,261 66 


155,929 59 
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FISHERIES GENERAL EXPENDITURE—Continued. 
FISH-BREEDING. 
Service. Expenditure, Total 
$ cts. $ cts 
Fish-breeding, Ottawa hatchery, Ont. 22. sig... 3s cece verse ee eee ye 3,348 39 
" Neweastle u TS iO CHC Cy RAN NCR ONE AEA IONOe ON CAC HENS. Si HO 4,327 94 
i" Sand will airs Pe re ee eae ees ae Coe eee ee 6,463 29 
" Quinte BastPdad hatchery oo POD Sp, nis ieee a A Oe: 772 02 
= —_— 14,911 64 
tt Tadousac: hatchery; Qae i. ena SOO Tee eh ree st eae 4,558 09 
" Gaspé " in ki LEME UR EE! LE UE eer ae” Ber Me 2,183 49 
" Magog u QAP ies  hetbel etal ow aetistye te Leis fale e ne Metcpeiiel inal Callas leiiels 2,277 06 
" St. Alexis t WM ce tose ab sels le dele folioke Rivexelicds) Vverata, wheat auteKee 1,373 57 
" Lac Tremblant EN Ae Ua diy ba ime Oe Bs WF pen 763 00 
" Thak@ td eater eee as Ghee sc ate eae eee er RE iad 1,461 80 
" Chelsea) .)o cc takb vse cas 157 53 
——_—_———— 12,774 54 
" Restigouche 1 NE gts ORE ee een oat Dee 5,189 24 
‘t Miramichi " fy vues arisoneyier oiteP ons Nel si-oieneke: oles velco efiauey fisleiralie 2,551 71 
" St; John River hatehery i: 2)5 seshacee ch hone beeee / css 1,225 11 
" Shemogue " hers LSE aha tet ae hin eto een 4,245 69 
" Shippegan tt ih. Weal oicOhere shen See tee eens 4,076 07 
" Carleton "t CON Be roichy Micidk ty Stoekn o Stata oldicto Mm atctoond 8,471 Pa 
— . 25,759 09 
" Bedford ‘hatchery; Ni8 <0. se. o ce se hee ol Seas see he 1,965 34 
" Margaree " fi Wioay mt SRA LN echo opuepreaat setae eed aasrat tte eae Tenant 2,994 87 
" Bay view " fi Vee MATS ate DAS R TD CREE RRS 3,993 10 
uu Canso ' NO ideas: eh eilelcetco ers etel ec anette cco, oe teheme eos ge Mehta sLementuel «a 9,853 77 
tt Windsor " Wf) Diorekstratceirarepres rion eh’: wi@lad ate teve olen aitet ore cs eM eiersie, etetehs 5,531 75 
" Fourchu " BSA? heh URAL ARE Sehgeb ee wei: ERR LEE 8,864 44 
—— 33,203 27 
" Selkirk " Man 424 tis hs Gh See tee ee CR NOR POE eore 3,026 33 
" Berens R " Tae Vente Mee ARR Pie eee ee ee 22,596 96 
a — 25,923 29 
" Fraser River hatchery, Bo. soy eo ssces Sek tp bs wala pe ieee 10,927 70 
" Granite Creek " Mote Gh big daa eds SPER ee oe ae 8,509 45 
tt Skeena " (see Ghcho Gch Cintas Sa RCS ORC ions MoE once 6,453 58 
" Pemberton ye Rc hes wee RRO See Hotes STS 22,096 12 
" Harrison Lake WT ee kee Shes et hk che Gee eee Ase 14,126 61 
" Rivers Inlet Ere Aine ary ome y eens Bee a yearn ches 21,573 70 
—— 83,687 16 
" Kelly's Pond. aia. ACs cra sae oman Ph ei acca eds 2,950 13 
" Charlottetown Se Tidy When cg Glee Ci Rie APE a ene RE CUE 3,468 91 
— 6,419 04 
Creneral account <i 0. Glaxo oo ahs os So Wim Sov. Saab eben AUS Lode ® Je, dad Wie ime ac SU car ave Pai tee 6,601 75 
209,279 78 
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FISHERIES GENERAL EXPENDITURE—Continued. 
FISH-BREEDING—Continued. 
SALARIES, ETC. $ cts. $ cts. 
General ACCOUNE: «66 is. eects ease rece sa cesses Ke 5a tee Gar dae eta 5 Pees Sak eE 6,601 75 6,601 75 
Newcastle Hatchery. 
Rpbaries fous cab Pe LSE: reas PEN DE Ds SRY a beatae Sth d es! Lake Tet Aen oe 1,440 00 
Miiscellancous eX PenGituTre 66s Msc dst so kw eee seta selec eg leer saa 1588s 2,887 94 
Vota be 6 25 ie cee wee aes i ee ee nies 68 582 74k ge ee A ae See. 4,327 94 
Sandwich Hatchery. 
SA LATIOS ot id Pa re ce etl vs babar cd CAESAR REE Dsa ee se eae ea ea RaEe ee 1,050 00 
MiscellaneousexPenQiture. 25245 5.50 eats Seder Figs Sie e eed 0555 558 a ee 5,413 29 
FRO LA I eee eh. woes | han Scrat ee Pee Teme ae 
Ottawa Hatchery. 
Tres We ls 4 ee A ee eet Bad FATE a de ava hs ES a eee es 1,625 83 
Miscellaneous expenditure......... Be ceted 2? Se ewe eran Sek 84 e beens 1,722 56 
He ie ei AR ites. es een iavianek sa 
Quinté Bass Pond. 
IER art ee eid AOR OS Oak FOS BER Ls 6559 55s RS 143 75 
Misceilancotis expendiewre. 25 helcl yee es edhe resatdedeeeessbugastere dade 628 27 
Bet aM RR ey atte cand iesauses an ene re a 772 02 
Tadousac Hatchery. 
EC coaye he 9s OE A se ee ee eee ead ere eee ee gees © ee “800 00 
WitseellancousexPpendeUre <0. 6 sisi cis 55.5 Stas oad eek wan ewe oa EeRy st 3,758 09 
Lee Pee DER RRR a ree ony Pee tye 4,558 09 
Gaspé Hatchery. | 
ares eo Seed oe ee 5 oe CSA ts ET RA Se Oe CAE er Ce ee on ean Peer 600 00 
Miscellaneous expenditure. 2... .cncki sce cc ies cee ens ea ans READE SEO | 1,583 49 
GAL ed Ue GAS Ly 5 ek et ey NR OF RO MASI 6 og Raa age (ods a 42 Paulin Ae Meet Obes 2,183 49 
Magog Hatchery. 
SAV GIO OR Bene Jae Sn tied a Son re ee eee ee eee et a ice, 690 00 
Miscellaneous expenditure: .. . i. ses c cc ccc oes 4 teeter es ennweceteness 1,887 06 
FAT On Toe OMMAT ep Aen mere Ree ee chs Lan) ak Seren 
St. Alexis Hatchery. 
et En te Rn ae 6) Men ee eee ere Be eer eo tae 2S Sie ee 360 00 
‘Miscellaneous OXPONUICULG, ies oe 5h vas PE eee eee PL ee ; 1,013 57 
otal eee Mist eee bel. co? SOR or eae eR seat ee ee eee ern 
Restigouche Hatchery. 
SIOIALIOS sc ants ats oe CAPER ie CEES eer ret VY APs SRR ee 1,100 00 
Rirsnelancous ex PUndieure, .c sabe ssa. ober st ahned tones ssa e Me ote 4 \ 4,089 24 
AT GER eect le uct aie eT sears ss ER) od Meee 
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FISHERIES GENERAL EXPENDITURE—Continued. 


FISH-BREEDING— Continued. 
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Brought forward.......... 
Miramichi Hatchery. 
SATB ETCH: 52s Sis tone, SER ces ed tne ee St ee 
Miscellaneous expenditure..............cceceeeeeee 
Lota): 2:4 che 20 tee ieee ae ae 
St. John River Hatchery. 
PAI ALIOR 26. eee ade ie oon a a Eee 


otalt typ ee ecto had Aiea oe ae 
Shippegan Hatchery. 
SEU Tae MO EREAR {21-5 2 | RE SRR NG J at ani Ure 
Miscellaneous expenditure...........060-ceeseeeoee 
Oba ass, fete ie stakes noe a ue 
Shemogue Hatchery. 
SOM ATIES Fs ss at RS et, Dd cee me 
Miscellaneous expenditure. .s.............eeceeeces 
PR Otago fi tot Patty atest ee hark 
Bay View Hatchery. 
PDEULVELES 5 for ot Sic SRP Tek end un Sent ve Ee Cage 
Miscellaneous expenditure. ............. 22 ses 
EL OGAL re sian 5 ene INE NG etic 
Bedford Hatchery. 
RAI ATION SCs, ee Peete Alec T un eR Lc 
Miscellaneous expenditure..............-.ceeceeees 
Dota eta generar win  Sact ae Le 
Margaree Hatchery. 
SALAMIOS. F's. wb GER ME ne Ae ee en a 
Miscellaneous expenditure. .............. ceeeeeee 
Potak. pasted ae 
Selkirk Hatchery. 
32 CURLS Rye IEE ae ook ge ay ER Re aa Cara 
Miscellaneous expenditure...... .......cccceeecses 
Fraser River Hatchery. 
Peal eae rR Gy A A OR ga 


Pemberton Hatchery. 


Miscellaneous expenditure. 


eeece steerer cecseececerses 


eoeceeece eo ess 


eecee ce eee corer eenees ee 


es ee, 2's, Key Ep 


se ce ere rerereer reese seore 


a 


e-e@eorcereeutr sr eceeceore 


eeeceee + eee eee rec eoesee 


ee ecee or, ewer eeeeeo > eevee 


teeter eee ecececee seer cove 


eecece ee see eseeeeeecesrece 


eceoeee ee eco eee eee soe ros 


ee ere eraesrereerereervroes 


weer er eceoeerescoseeevress 


OL C1 O18) {0:0 = NO 10/6 (ere, ee ele 6.6 a) 6 


eevee. eecereceece ecceroee 


er,eeceotocere reese eeeres 


ec eee ee - ee emeecee ee 23 


seeertrere 


eeeeree eee are esr cece veee 


os ev ee eee ereeeceeoevee 


eect eeree 


cece e reece cree eee ere eee 


eee ereer eco eee ree se eee ee 


es eee- ee eeeereereses cee 


ee ers vee ee eceeeere wm ieove 


eeee cee ere w oe eo rereeaevee 


eee eee tee ereeeecces 


>) 610.0 06, Ope 0,0 0 0) 6,6 8 0. 64 2 0 \6 


5.0 ears We eee 6 58) 8, Oe ee eee 


O/@, ORO. (O56 .0) yf O C680) 3 CO) A Wye: (9/0) :6: ¢ 6 6, eis 0 1 6.16.91 1/4 O61 ee 1a. 6 eo Cle wip. aie 


+.$ ets. $ cts. 
 inweaeraee 37,094 84 

1,000 00 

1,551 71 
eee es 2,551 71 

900 00 

325 11 
nly Laxereae 1,225 11 

276 00 

3,800 07 
Ra Ae 4,076 07 

283 00 

3,962 69 
et ee 4,245 69 

234 00 

3,759 10 
‘cae eee | 3,993 10 

1,400 00 

565 34 
inate 1,965 34 

500 00 

2,494 87 

2,994 87 

1,500 00 

1,826 33 
3,326 33 

1,250 00 

9,677 70 

Re 10,927 7 

22,096 12 | 22,096 12 
94,496 88 
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FISHERIES GENERAL EXPENDITURE—Continued. 


FISH-BREEDING—Concluded. 


ie eR ROMA Maser ce eee.) oC cake c Uwe ue, cay oehey ai ayeneeo che 


oto LS Reng ers Bea) ae Die Ee ane ee a 
RNCPETERCOUR UR PUTED oo hf ehg oie eves 
Lake Lester Hatchery. 

PD toring MR IE he a ene, og Be 
MUisCeHABOOUS OXPUNAMUNE: veces es ceases ches le 

ANG) NAA conse RUA cae AAT aA 1h ci 
Granite Creek Hatchery 
Pees ae ee Ma eae eh, He ne dee NN 
gee) Bnecus ex Pendire cfc. Valey uses es. y ehe ee 
LOE aa ame eattet res ASTER IY  Uae Nt wee 
Lac Tremblant Hatchery. 

Be ee ie ec ta ae iy ene tt) oy 
ps eceldncoterexponditure. os. eck ices s ess fis, se ckoe hh ek 
Charlottetown Hatchery. 

PAE OMAMOGIS. CXPOOARNEO sh 0 4 Whe 1k Sago eek one 
Canso Hatchery. 

CO a = Co a a ae ef 
MisceNanoous expenditure. 4.1... 6052.6 ees sce caeccedeescce hee ee 
Harrison Lake Hatchery. 

Se eri ese Cite, Oy. ia th a ae dy oe 
pire Ba eomrexbondhare s.r 56d he eu eS 

Windsor. 

Se ee RR Ate reiic: ce teen oN Nye ra Ee 
BPS ceMumouns expendituroncnc . .. Gansu isGire soo uleeke eee 
Chelsea Pond. 
ete sancoustexpondiburel yy.) airy Vite see lek ee 
Fourchu Pond. 
atineolinnenus expendtmire\y).2 3.0.0.5 does) foc) deckc us sy hee 
Berens River Hatchery. 

mdispeltaneniis expenditures ho. ia cen doa bye dis aces Lee nn eee 


Be Be OP OOP AOR 8S Ade, A Fed ae wise alia aie bial tate SEA pa ated ory 
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$ cts 8 cts. 
i ee sree 94,496 88 
1,000 00 
20,573 70 
ee i eo 
600 00 
861 80 
ee ee Be a agian 
es, 8,509 45. 
eee arcane 8,509 45 
169 48 
593 52 
a ee 763 00 
3,468 91 3,468 91 
117 00 
9,736 77 
sad A a 9,853 77 
1,200 00 
12,926 61 
TaN MES Ui Pye (8. 
350 00 
5,181 75 
oe eee B,B31 75 
157 538 157 53 
8,864 44 8,864 44 
{ 
22,596 96 22,596 96 
ee tian as «8471 27 
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FISHERIES GENERAL EXPENDITURE. 


FISHERIES PROTECTION SERVICE—1905-1906. 


——$ ——— —— re OE > MO a 


$ ets. 


revi (eral Uwe WcTeel p11] Ieee ne ee apeiron Pr ees be hg's Fee ere SS Gt. Ga A Ot OS Fi Apes 


Steamer ‘ La Canadienne.’ 


Wages of officers and men.... seat oF ocr RE I it TON or ee eFC IAG, oO, san aeons te 

P(OVisionn +. se eee cee ees ee Rap Avansh ths «ae ere ETE osc yarn ak 

Gel ste... AS. Gebr axe econ ee eee Bee Pe digae be See hen 6 nen Gems Pees 

Repairs and. suppités’ ac.) 73a Bee ies ee es ere ee ee en mee es 

Miscellaneous expenditure.......... pa Dyin gis CK ele MRE ORE ane Pea ae Ree 
EGER rir, chemise be catagiae eeeeae tre 


7,682 49 
3,397 92 
3,008 75 
4,580 20 
3,531 32 


a 


Wages of officers.and men = 6. 6. icna se seals fests Rtas eommece rere ads ema ss} 3,145 09 
ProvisiOns:\:.chsate te elen tacos S sceemca ee 4 wee a 8 Oe ae beset et tome oe soa 440 41 
Pieler asa Ue a as fgets en eae ROR ar _ 276 OF 
Répairsalid Supplies:....01 wise ares Sedat +c een es io eer 712 20 
Miscellaneous expenditure............ £ Uren ARC ES Sen NEL tees re nee 195 04 
Geil x soe Steen ee ees cs on ak Ae TS ah Se eA ated ea ea 
Steamer ‘ Curlew.’ 
Wages of officers and men, 2.250.254. <s0. te es wana se owe see Niomeees er 7,039 69 
Provisions ..0) 433. Ria ae hae CT aa IE: SN ALR hort OR oy epee Ps 2,156 90 
TAO cis hs ME ah satire Satna a ealper ars er eee Le eos 1,292 73 
Repairs and ‘supplies: -c2. 90s she eas ee Na eta re eS cg Phys tk ai 3,183 95 
Miscellaneous expenditure: .4, . in ca5 cs asses dae aeons eapienae bee Dene ee 696 02 
Clothing...) a. 4 tp Ne ee ny TUR LT nia en tod iced GRE re eee ea me aslsie eae Ee ee ges 386 75 
J ci] Moke eR MARU APs Sire Menere Te renews ve rem pR they FP 7 TES Tbe sn 3 0 
Steamer ‘ Petrel.’ 
Wages of officers and mMen........2..0+0-+005: ous Ree Ub ehowes ote auerenens 9,387 70 
PFO MIBIONIS cree eae SR te he Nas ates cavtntba e, eieiy sg METS oe il a Me eae Ral tae eit eae 2,962 52 
CL trot ee UNAM gs Gio  Ripk dat fens ete Set tan @ Se aay ees er 1,311 22 
Repairs arid Supplies i.) 25. a ow esse co in eo eases dince nae 4s Oem TS = 3,677 08 
Miscellaneous expenditure... ,....-.......sseeeees ES En MEH AEE 8,386 61 
COUNTED 2s ao ce ROR lee a Rape Ooh sw yrs ein whee ae PE ert eye CLE eed 639 23 
J OS eerie a are Ae AA ORC a OPW AR be georengeal Meira, pary opie Goi SL Piel ee 
Steamer ‘ Constance.’ 
Waren Of OfsCers And-Men Aso tien eee ee ales as ees 6 te) eatin 8,517 38 
Provisions... 24.384; sans ins tas Vasotec ears Cl atari Oe pitas c Ca kOe 3,487 47 
Acs 2) A En A eee rhe rr ene Ng CEE AR Sih, Weer eS 2,809 42 
Repairs and supped. ass blade aa co ee ae Eaawen ee pals oe ome oasetme ee: 4,391 26 
Miscellaneous expenditure, . 7) sis. oto ta de eee ie ie nc ies 3,750 15 
NOEINING 2 8 esiopale nc s+ xp afoie Bin ope PeeG Sete Rare hha RT oe ns Oa ies ¢ 1,024 08 
Sina st oy A a eae Geer beatle ada natn gee hat a are hee ar ae a ete 
Schooner ‘ Osprey.’ 
IV SEN ME OMICEES ANG MMOD tii) once oc os ss ha woe wae eee ee ie 4,555 39 
errant ree ae ee ees wie wk os eeigkee 0 ors eee plela aun aie aerate 2,051 30 
REE Os Se on caer cree eee aan (ic ais Baceecrn Na obtener ia et ae ae eae 13 87 
Females ATi BUPDIICS., « cket Seok a es a op 6 way ee i elem ten oes co 1,359 34 
Miscellaneous expenditure........... ....2.0e her ria as OG ae oe : 934 15 
GI ac amin sate ie ade A ae ee atin «se See epee ts ace eee air 451 80 
PAGAN Scr ok ee de tine oix's ae aired exe 
Carried forward 5.0.5. fives snc" euch Ms ei > ieee etals aon eeES 


Se wets 
9,841 3L 


22,200 68 


4,768 8 


14,746 04 


26,364 36 


23,979 76 


9,365 85 


111,266 81 
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SESSIONAL PAPER No. 22 
FISHERIES GENERAL EXPENDITURE—Continued. 
FISHERIES PROTECTION SERVICE—Continued. 
¢ ‘ets $ cts. 
POM pm LOLWaAry. 2" nha Aae sage te Ae Ce Ra ok oe Neate es ie . 111,266: 81 
‘Georgia. 
By ameOrOincers and Men 5 .tc occu aloe us eee aed Oe 3,295 81 
aR ORE eo EG Lets phe es FINO Cd cc DOR RR PE Ee: OMe ws, 
OR ie Ohi ooo EM 1 ON aba vate oe precy steam ER GR ee aoe, 925 73 
Eeeaire ONC -AU led La. oie Se vise iw lean Rte tea oes Stes ae 501 77 
Miscellaneous.......... Sek Sei Bits Gee Siketette Nate Panter e Oe Lae en eee 485 58 
POUELE ee oe ea aia one? f Sy eek REE AG, SR eh 5,924 58 
‘ Swan.’ 
Pee Me MOI CCR et Ort ea a atte aL WORN 24! 9, OMe eae 1,950 00 
PMA MGR AM rpm T eaten ae att) a eo ik es bere Pee, Be 122 50 
Mier: ee iy, Wee eet ol Pe eS Oars CR cAI es ee, ee ‘ 393 90 
Repairs and supcs ae naat le qe af'o, «EPH. 4 tal a SB gh meena) Sot ates A, he 616 90 : 
MMIC ISAOGULNUINB alte Seager ke cro) vies 8 ery OE Le eae eats iO ghag a cyt cabs 7 00 
GG PON eg eR EAR IG AN PARR A ee Sree TR ena oe Mine bo Pe, 3,090 30 
‘ Rocket,’ (of Lake Winnipeg. ) 
Wages of officers and men,.....6:..--. secceccs TO Sea ate tds an) es Rte ree es 2,878 90 
PE POWBAIOMB G8 re, ten ananA Bes ne os Ree Dire Gi Rte ee cee 661 59 
ttre at! Meme an ieee Chet ns Ws co ge cnt y ie ns 208 33 
iy TE Te (ORS) YS a a we Te Sate 604 59 
PERE COM me Pi clon eee ty cd lo Sos rh ti cahican Bs Sere gee FS at ie Gee O82 2,5.0 00 
PLISCEMANOOUS: aati ches baka coe les.. Barats ca Med orsigih ache a caesce are : 1,014 29 
SOULS ge apa Se ae Bas Ee aE ean OA i RR ie 4, Seg 7,867 70 
‘ Kestrel.’ 
Wages, &c......... ME te RC ON Ly ay Le es coast atnig chet: asi tee 16,295 42 
emREIOWS CU Oreo eer) See 8 82. 6 wins hes eee ences chee ai ae 9,521 41 
Meola gee EG SHARIR, MARIE AD OME rene INE ER Sa Sexe aap be of 2,895 00 
Repairs and supplies Een ae Senet Saleare Sap NGM ae PN aa Fue m! A es 2,908 33 
ROA COUS Mee ee ee etait ex decid 6 lac vid oR coerce, ee 1,981 75 
CELTS CET Se a A Decne cdsn bs Levi ase eee eh tance ee 1,002 90 
ee ede a a ee RRP ne am YN he Cot on ee aN 34,604 81 
‘ Falcon 
VAR CRS OO aes js ae bo Berber Re Leela teen ih. Sh ae al a ora ate TRO cero. 3,896 97 
PER AIM AOR ee ft is cee gas Bk Rate hires SP Sige ee ner ce ES & one 1,721 06 
tte nnn weet ey eo a el ae ae Sree 1,504 8&8 
Wie BCA NC SUDDEN fo Roe 0 re Sic) hoy. hls na nk ole lois ks can MG 3,167 39 
PL iseellANCOUS:.<).o + 'v)s = sicle ocaewe Sc orirbid (rome; ake 907 a wean neere ees eT eres 203 80 
PROD Ries etek Wade 2 ana pict dimer CRC ae ek sides Wee Soe ERE ta MRR Deed 10,494 07 
’ Vigilant 
Wages of officers and men..... nT meg ee ne Gey ic Dig e ea Ra re 14,181 46 
WP TIRIO ES. rn ee hs aslo oe aoe baie: A SEs ora thee eee Eee es 4,176 56 
ECA I, EG gm ag Cae a he ts en acer ae eC ie AS oo age ieee 4,780 80 
Repairs and supplies ........ en AE er We Ae ree kN ? Sy. ery Mee 5,923 54 
OR ANOOUR fr, na) buts SR tee Queen ieee a ae 2, 483 85 
CUES a TT a ola eae Pe aga sobs aod paisle wb ak As Pa hae ee gee 1,339 30 
PP ORAL as Sheen chi kp ccee fee See ais eo oP ee eR Re ee te ah 32,585 51 


205,833 78 
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FISHERIES GENERAL EXPENDITU RE—Concluded 
FISHERIES PROTECTION SERVICE— Concluded. 
$ cts. $ cts. 
Brought forward). ictsch. me eee hea ihe oe es eee ee ee 205,833 78 
‘ Canada.’ 
VOCS eloidle vie Heth MER Hem aces ene a ctun ey Baas aecates ya at rok ogee ts che meee B hina aera 19,861 84 
Py VERT ONIR ys Foes was Naito EE RR eh ae s Beahekts » on nat nian Sek ae $1,555.63 
TOL rks 0 tase 6 8 Oe NG we bP ak oom Rad RA NOR Rie MO eR Sh aHIS EY Sie aye he, Aa ae oe aise ae eal 3,702 54 
Repairs S00 ‘Supplies fy tte thy ews hc cee Sars eR eee ee Set ee ee 23,411 91 
2) A i Re Me nT eM ERIE: Meg re Abe he eines: alent 1,776 86 
AVETSOGIIANICOUS het a eit Cans chic u tae renee tere meee ae Ecos Nea EBs tea abea TATE a aha 5,143 86 
—— — 65,450 54 
Wisheries Intellivence, Butea: vei. ss ti5 obs es oid « vine care ae ees el a ee eee 2,575 81 
Grand total. Sao diacetate 273,860 13 
Less amount paid by Customs ‘Department for Stir. © Constance? ..+..c..:4, 200 23,983 76 
Neb totale teria a 6 cerca nt wicca 5 eucke tat eureets Baht ea ines Gane to ae 249,876 37 
MISCELLANEOUS S- cts, $ cts. 
Balding TSH WAGe yaks vac tratce ee. oa he eee eee ce eae eo ee eee 2,926 63 
Legal and incidental expenses jou e te. de eet ee ine eit Rare ennen Sed 780 47 
Canadian fisheries e@xDipltinr ages cet rtear ce ui ae oat oe eee eee re 5,351 08 
Expenditure i in connection with the distribution of fishing bounties... .... eh 5,583 62 
DULVey ssolOysber GUS se a aye cee so ee ae oe ee Cee one 3,708 14 
Issuing licenses to United States fishing Vessels j.4).snarcaaieet one pate 640 65 
CONG SUOTEL Ce ie he oases aces es oe ae Ue eee ie 84,678 90 
Gearpian, bay piotlcical laboratory..--. 2.4. soe bares oe Be eee oka : 2,110 39 
Pashery, Commnnigaop hg neh ye ek owes e he eco Bee a wks Oe Ean ea eee 14,998 22 
Disposat of Dogfish... 0.6 3.23.00: ERE Te meee rn eran, BP, ae: 63,114 35 
Bish riers Outs. 2 hada... We es eee cet at at eee ilk wpm 5 SEP Vo bah tee 10,509 50 
Fisheries Intelligence EPPOPVCES oie cis Se Carte a ae Noe age CT Ee 225 00 
CG ravuity: WICOW ay alga OLE) toy irae take eee aa ee hoa ae ee ee 166 66 
iS parents. tc beICHard rt ui on, U omens as tee aed ee Sp aeesos Seats : 200 00 
SNe) hee Ren Rn ATR Lee et ok Spr ailer rata Se kab hrs aac 194,993 61 
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Statement of Fisheries Revenue paid to the credit of the Receiver General of Canada 
for the Fiscal Year ending June 30, 1906. 


a (yc i MS Gene, 


SCR) RES eho 06.6: C6) 66) 6.) ews wie, 61808) ee! eels) levies (a.ce, at's 


Se Ree come, ee ey SS SE Bereta ane) el ih! #10) Se se avelintel sy |e-.6 ot alerts) ©: 6.6166 sales, oles, ave 


eves ec eee ete e+ cee 


sewers ee 


© 29 © w 2 ORO Ms 8 ys 6 


eee ee OLS) ORL. Tew ael 4d) Oe Cite, 66s isl Ore LO e,1e: aie > Oierele is Cus) eo. aie ee. 626. alo 


Cee eee vere ae reer) (Ore:w cess) | e\ttm a lel Wavy (6) et 6) ete db, tb) 6 ce 8'8 


SPSS See eles (0.4) e'Felene 16 U6) 18! Bo. ol 6) \ayel a) ef none. ig Mela) ele ce) le 


. 
BECTON OL 661.08 oie TAT ee eime remind S).G) OS O);e a) \e ete ee, a) Celie) et 3s) fe ead. sIee 


PES IS .e le) + Ses ie 2e Te el eere | oa hele: | elie ekerer@ye ©. '6yisiie ee |, [6s ete 2) balece 


cee er ewe. oe CnC) 8 Fale) PEO Se el ale (elem whe senate ela © eee fe) ee, eid) ele ale elie ve tect) Tee fe. 


es SL See eels) SUV LC OLS) Cee 6 Ae 06) Bee. wl wre Cee Leelee: 6) 6)@Ler ele. 6,0." Ole ane ic 


WOES Ae 19) O 201s lee en ee ws. eo. Veun @eh Walshe chee is eer yh le Serio! ekeun, 6 


CC es ry 


eee er or rere elias 


O20 WV Nese!) Pe: 


os es > eo ep eoe: 


Amount. Refunds. Rania 
$ ets $ cts $ cts. 

Mystere satel et Me wilh PSE od cats 499 15 
7,576 39 12 09 7,564 39 
4,939 43 5 00 4,934 43 
11,399 29 345! 11,395 &4 
MEP SL tte Ree anf 2,206 25 
4,160 00 12 00 4,148 00 
DES Raa 1 Es Ra 868 97 
51,582 50 50 00 | 51,532 50 
MO Re aA amh (SCCM Oa 8 Alec 282 00 
10 00 


83,441 53 
14,568 16 


98,009 69 


22—20 
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A. 1907 


-CoMPARATIVE STATEMENT of Expenditure and Revenue of the 


1890-91 1891-92 1892-93. 
5 ea Revenue tara Revenue. | ten Revenue. 
$ cts. $ cts $ cts $ cts $ cts 8 ets. 
1/General Account Fisheries. Si Rte ae ene aostin ee mrt (RM mM ER ra MiMS USER AME ANE a Eb ay ce 
DO UGATIO: vies hier eh ene aia arr 15,540 30 26,517 70 15,155 83 | 25,368 90} 20, 116 91 ‘30,623 09 
3|Quebec.. a eee a 10, 666 98 | 3,642 14 10,917 36 4,742 76) 11,761 34 | 7,471 70 
4|New Brunswick.......... .. 16,082 TU Mayo Oe 15,707 98 6,334 83 15,721 05 17,801 5a 
uN oa SCOtia.s yo ewan yeindiae A 17,844 19 | 5,582’ 65 18,755 86 3,357 42| 19,444 22 | 6,782 02 
6|Prince Kdward Island........| 3,242 25 667 00 1,835 65 166 00 2,847 60 | 304 10 
7|Manitoba and N. W. Terrs...| 3,609 03 | 1,234 00 3,593 43 1,079 00 3,932 96 | 1,661 68 
Si British’ Columbian '.e¢satan. 4,220 53 |12,859 02 6,103: 17 8,192 48 5,490 60 | 40,264 00 
9|Fish-breeding and fishways. 39,496 45 | 1,286 50 43,957 74 178°00} 473822 49 | eee 
10-Fisheries Protection Service..| 83,050 16 | 1,934 49 03,50 FiO Ne ie aes sai 106; 805 (30 dle: aaa 
1iMiscellanedus Syste tee POOL Ce Nee ere gO io ae: earn Me nena LOO, COZ" LA eee 
OUAIB tke be eee 207,234 94 | 60,917 19 | 226,928 48 | 49,719 39) 334,044 70 | 94,938 12 
Fishing bounties. ..... G5, 90 1 2 aes eats here 160,892 (25 IF ses coe ae 150; F020 We erect 
1897-98 1898-99. 1899-00. 
12/General Account Fisheries...; 2,389 66 | .......... A yee DUR eg ene et on O52 4 lod ciate 
AB OnEaTO vce aheu ees ees 19,239 34 | 30, B74 57 11,784 22 5,830 85 3,804 94 | 794 12 
LAiQuehbeck, (eveees vaahicn sey tle be LAO eG 7, aye Up a 11,350 27 6,287 71 5,452 41 | 2,543 04 
15|New Brunswick............. 17,063 58 5,317 08 22,922 50 | 10,430 08] 21,659 94 | 12,015 27 
t6\Nova Scotiancwuy ccadeenss| 21,683 91 | 11,511 85 25,348 11 6,668 22| 27,461 91 | 5,494 49 
17|Prince Edward Island........| 6,775 78 2,707 57 6,832 85 2,242 24 7,004 30 | 2,207 12 
pie ren uire) ao Rye eth aaa Mine ree, a 1) 8,206: 26 1,515 00 1,883 37 1,537 85 1,723 59 | 2,028 00 
OUND W Derriteries .os60.4 655 | 2,324 66 393 87 4,065 68 150 50 3,848 25 | 1,522 50 
20 British Colambiay! oy sss 8,508 79 | 47,864 75 8,459 47 | 45,801 75 13, 662 17 eek 35 
DY ATCO Was Oya clay cos calla non eel isn apligUsbooe, She bk Blt bee Cee oa g ie eae elt CSUR RITE Mele a ae eer ar Se alata eee 
22 Hudson Bay Territory. eR Ue Re Tah eA Ca AAA CORN ima ane hdl hae are ccd 2 
23) Wish- breeding. esos seat 28,002 SN Relea else 34,522 Dla) we ec ion 38,070 12 | ae ae 
24| Fisheries Protection Service... 101, SOOO Meenas TOG 133: 2 Rie eset we 97 ;370 Tl) 2 eee 
ZO Miscellaneouniss © 2/426 eo nck 59,919 LE Megane MRL es Se 25, Ua Lat eee se uote 31,125: GT tesa ee 
Patale el clove pee 280,061 98 | 107,455 84 | 427,599 16 | 76,949 20) 411,717 35 |79,799 89 
Fishing bounties. ....|157,504 00 |........... 159,469 003185 34: coke 160,000: 00 -} uc eae 
1904-05. 1905-06. 
26|General Account Fisheries...) 1,314 75 sR Gitte 2O6L 00: es cane 
PT COEATAO. hee cidlc cu ae eho Gree 4,294 60 1,471 51 4,949 67 499 15 
Pe NCRIER? shi udnon winisiace a eye waumnees 6,769 16 4,648 86 8,123 04 7,564 39 
29|New Brunswick.............. 25,203 16 1 11,887 19 35,856 38 | 11,395 84 
BONN VAs COUR: sic lene apse | 32,619 85 6,448 88 49,351 10 4,934 43 
31|Prince Edward Island..... | 6,879 05 2,046 50 9,351 81 2,206 25 
PEAR: sins (i asia tates alone 2,800 64 4,875 70- 3,687 07 4,148 00 
Dale, Vos DOLPitories::) os, 5 ae alo Oo 1,151 50 11,124 22 868 97 
3A british Columbia: 5.2. scsuet 16,631 37 | 47,486 60 30,141 33 | 51,532 50 
SH MIRO i. ns otc on Meee 1,400 60 340 00 1,083 31 282 00 
36|Hudson Bay Territory.......|........ TO 00 ens ya eee 10 00 
OLB ist- WROOGING 263: Jc 'scuws sees 149,419 24 ers DOO: BTS vps Vee tabi oles 
38) Fisheries Protection Service. .| 462,082 12 | .......... DAD. STOO? Wea ie ae ionne 
So MISCALIANCOUS (550.5 bik sn notes 105,892 97 | 10,472 00 | 194,993 61 | 14,568 16 
RESIS ia ue eae sie 822,360 46 | 90,988 14 | 968,626 00 | 98,009 69 
Fishing bounties....... WL OD geet OT. eck tame Y 168,546 6D) 5... 2: 


Notre— Miscellaneous Revenue consists of U.S. Modus vivendi License. 
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‘Fisheries Department from July 1, 1890, to June 30, 1906. 
1893-94. 1894-95. 1895-96 1896-97, 
il A ie - s 
pee | Revenue. ee | Revenue. ae Revenue. pre Revenue. | ig 
aa ee — i ean ee —-— a eee eee 
$ cts $  cts.| $ cts.| $ cts. $ cts $ cts. $  cts.| $ cts. 
| 
A nae bth es es SE it Sie ieee Me ee Rodel oe SE rae eee MCA 
22,634 37 | 28,632 82 21,938 56 | 33,211 60 24,917 48 | 35,681 68 | 21,592 40 | 32,814 66 | 2 
11,692 82 | 7,211 82 12,459 34 8,836 18 11,870 43 | 38,16098 | 12,910 80 7,876 12 | 3 
18,522 94 | 8,353 24 21,370 94 11,170 36 20,526 56 | 10,696 88 21,671 92 | 10,110 77 | 4 
20,420 81 5,296 27 23,555 38 7,075 07 23,049 41 | 6,180 93 23,682 33 5,239 55 | 5 
3,078 55 980 15 3,796 58 3,312 30 | 3,555 87 | 2,161 85 3,744 36 | 2,032 25 | 6 
5 beg é . Se at 908 44.12. 1,719.00 
5,301 29 926 99 6,178 71 2,458 80 6,915 20 | 2,256 69 H 2181 58 344 13 | ! 
5,283 21 25,337 90 | 6,218 74 | 23,51725| 6,226 77 [26,41075 | 8841 64| 39,888 82 | 8 
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PREFATORY NOTE. 


By THE DIRECTOR. 


Since the. issue of the last series of scientific papers from the Marine Biological 
Station of Canada, (under the title ‘Contributions to Canadian Biology, 1901’) re- 
‘searches of a varied and important nature have been continued by the staff of scien- 
tific investigators who, from season to season, have worked at the station. It is pleas- 
ing for me to be able to report that many of the ablest Canadian biologists, as well as 
University assistants, demonstrators, and students qualified to conduct original re- 
searches, have taken advantage of the facilities provided by the Dominion government; 
and the investigations, begun in 1899 at St. Andrews, New Brunswick, have been con- 
tinued at Canso, N.S. (1901-1902), Malpeque, P.E.I. (1903-1904), and Gaspé, P.Q. 
(1905). The stay in each locality has been limited to two years, and biennially the 
station has been towed upon its scow to a new site, thus permitting of the fisheries in 
an extensive series of areas coming, in succession, under the purview of the scientific 
staff. Indeed, during the comparatively short career of the institution up to the pre- 
sent date, all the maritime provinces have been visited, and vital fishery questions in 
each have been looked into, and important facts ascertained. In each locality where 
the station has been placed the fish and fisheries characteristic of the district adjacent, 
have occupied the attention of the staff, but faunistic, botanical, chemical and other 
studies have been carried on assiduously. A thorough understanding of the conditions 
essential to the prosperity of any fishing industry is only possible when the various 
biological and physical features of the coast and the waters concerned have been ascer- 
tained. The study of the ‘environment’ of fish and fisheries is as necessary as the 
study of the fish themselves and their habits, or of the practical methods of exploiting 
fishery resources. Hence the completion of exhaustive reports upon fisheries in all their 
aspects, practical, commercial and scientific, is possibly only after continued work for 
many years. Hasty publication often implies immature results, and doubtful conclu- 
sions and recommendations. 


A glance at the table of contents will show that the thirteen reports, now presented 
as ‘ Further Contributions,’ deal with practical and technical matters bearing upon the 
fisheries, and the important and complex problems which they involve. 


The ‘Plankton’ investigations of which Professor R. Ramsay Wright furnishes 
the first instalment, indicate the kind and abundance of food, in the area examined, 
upon which the schools of young food-fishes subsist. In the absence or scarcity of such 
food these young fish would perish, and it would, of course, be vain to expect a plenitude 
of adult fish in future years. The abundance of marketable fish depends upon the 
abundance of young fry hatched out in the ‘nurseries’ or breeding areas in the sea, 
and the young fish can only be plentiful when the minute floating food or ‘ Plankton’ 
is locally rich, varied, and plenteous. It would be superfluous to dwell upon the great 
value of such researches as those carried on for some years by Professor A. P. Knight 
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(Queen’s University). The effects of dynamite, illegally used in fishing operations, 
and the actual and unquestionable results of sawdust pollution in waters frequented 
by fish, have been investigated with thoroughness and rigid accuracy, for the first time 
in Canada, under the auspices of the Marine Biological Station. Intense public in- 
terest has been aroused by the publication of the preliminary accounts of Professor 
Knight’s prolonged and laborious investigations, and the final reports are included in 


the present series. 


Dr. Joseph Stafford, who for some years has devotedly performed the duties of 
curator at the station, and year after year, has spent the whole season from the opening 
to the close, in faunistie, fishery and other studies, especially the study of fish-parasites, 
contributes further interesting papers, and it is important to note how many of the 
universities of the Dominion have sent workers to the Marine Biological Station. 
Toronto and McGill Universities have been prominently represented. Queen’s Uni- 
versity, Kingston, has almost every season sent some representative of its academia 
staff, while Dalhousie (Halifax), Mount Allison (Sackville, N.B.), Acadia (Wolfville, 
N.S.), and other universities, including some United States’ institutions have sent 
workers. The station has been hampered in various ways, by the limited nature of its 
reference library, but especially by the lack of a suitable fishing launch fitted for in- 
vestigating deep-sea grounds. These wants are happily being gradually supplied, the 
library already embraces a valuable and representative series of memoirs and reference 
works, and with due encouragement the Marine Biological Station of Canada will ere 
long rank as one of the best and most valuable fishery research institutions on this 
continent. 


EDWARD E. PRINCE, 
? Dominion Commissioner of Fisherves. 
December 30, 1905 
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THE, PLANKTON OF EASTERN NOVA SCOTIA WATERS. 


AN ACCOUNT OF FLOATING ORGANISMS UPON WHICH YOUNG FOOD- 
. FISHES MAINLY SUBSIST. 


By R. Ramsay Wricut, M.A., LL.D., &., 
Professor of Biology and Vice-President University of Toronto. 


(WITH SEVEN PLATES.) 


INTRODUCTION. 


Within recent years much attention has been given to the floating microscopic 
organisms which abound in all great bodies of water—fresh and salt. It had not been 
sufficiently realized until it was insisted upon by Haeckel, Hensen, Brandt and others, 
that our attention has hitherto been arrested chiefly by the animal life of the sea and 
the great lakes to the neglect of the vegetable food-supply which necessarily forms the 
conditio sine qua non for the existence of all animal life. On land the vegetable king- 
dom everywhere seems to be predominant, and to account amply for all the animal life 
which feeds on it directly or indirectly. But in the ocean, the obvious plants—the sea- 
weeds, brown, green and red—form a mere inconspicuous fringe of vegetation along 
the shore, and do not extend out beyond a few fathoms in depth. Such a fringe of 
vegetation can practically be neglected as the basic food-supply of the animal life of 
the ocean, and the question comes to be, ‘ Whence do marine animals derive their fun- 
damental supply of nourishment?’ Living creatures are either builders or destroyers 
of protoplasm, or in familiar parlance, either plants or animals, and the former are 
necessary to sustain the life of the latter. In what form then do these necessary pro- 
toplasm builders exist in the sea and other great bodies of water ? 

The answer is, in the form of microscopic plants, often quite invisible to the naked 
eye and yet present in such enormous numbers, not only at the surface but through the 
whole of the superficial layers of waters, some sixty fathoms deep (as far as the sun- 
light reaches, on the presence of which their power to build protoplasm depends) that it 
has been calculated that an acre of sea-water—surface measurement—furnishes _as 
much nutritive vegetable matter as does an acre of rich meadow land in the course of 


- @ year. 


No one sailing over the Atlantic suspects the presence of such a rich vegetation, 
and indeed it can only be disclosed by filtering the water through an exceedingly fine 
fabric—the finest silk gauze used by millers is that generally employed for the purpose 
—and this is usually done by towing a net of such a fabric behind a boat so as to in- 
sure a definite amount of water passing through it. 

Investigations made in this way may be either qualitative—merely to determine 
the nature and relative numbers of the organisms so captured—or quantitative—to 
determine the absolute amount of the different kinds of organisms in a column of 
water of given dimensions. 

It is such quantitative investigations which have rendered the statements as to 
the richness of the marine vegetation possible, which are made in the foregoing 
paragraph. 

The tiny organisms obtained in this way are not all plants, many of them are 
animals, feeding on the former, and themselves serving as food for larger creatures. 
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Many of our important food-fishes, such as those of the herring and mackerel 
families, are known as plankton feeders, for their gill-arches are provided with a sifting 
apparatus which enables them to sift out from the water which they are breathing, the 
minute organisms it contains, and the young stages of all fish pass through a phase 
when they are dependent on the same kind of nourishment. Without a glance at the 
catch of a tow-net it seems incredible that fish of any size should be dependent on such 
inconspicuous food, but sometimes at the height of the summer a careful inspection of 
the water itself betrays its richness in life. In our inland lakes, e.g., the ‘blossoming’ - 
or ‘flowering’ of the lake in August, when the water is full of minute green points, 
is a phenomenon which often attracts attention and is only a temporary exaggeration 
of a permanent condition. The astounding rate at which these minute creatures re- 
produce themselves, is one of the noteworthy facts about. them. 

Although there are various methods of reproduction, one of the commonest is that 
of division into two after they have grown to their typical size. Maupas has calculated 
that if a little Infusorian, not as big as the head of a pin, continued to reproduce at its | 
ordinary rate of division—five times a day—it would, at the end of a month, form a 
mass of protoplasm a million times as big as the sun! It is obvious that the rate of 
consumption of such creatures by larger forms must be very high to keep down the 
population to the normal relations in which we find them, and of course the rate of 
reproduction of the minute plants is dependent on the amount of the carbon, nitrogen, 
and other elements of their food available in the sea water. 

But it must be remembered that these minute plants are constantly being devoured 
by animals, some little bigger than themselves, others much larger, hence no one species 
ever gets the opportunity of monopolizing the ocean. 

Another noteworthy circumstance is that our northern waters appear to be richer 
in plankton vegetation than those nearer the equator, richer at least, in the mere 
quantity of vegetable matter, not in beauty or variety of form, for the tropical species 
are certainly more varied, and in many cases more beautiful than the northern ones. 
To this wealth in microscopic organisms of our waters we owe the circumstance that 
we are able to supply warmer climes with the surplus of our fish production. The 
reason of this greater richness is not apparent; Brandt has suggested that it may be 
due to a deficiency of nitrogen in warmer waters owing to the more favourable con- 
ditions for the growth of denitrifying bacteria. , 


Before giving a detailed description of the minute life of the ocean, a few remarks 
as to its general character will be appropriate. The simple plants which constitute 
the bulk of the marine vegetation are frequently Peridinia (Plate I.), single cells of 
odd shape usually furnished with a decorated shell, and swimming actively by means 
of two long lash-like ‘ flagella.” Some of these Peridinia it is improper to describe as 
plants, for they seem to be destitute of chlorophyll and therefore obliged to depend 
uponspreformed living matter for their food. . 

Another group abundantly represented in the open water is that of the Diatoms 
(Plate II.). These have always a resistant siliceous shell, and do not swim actively 
like the foregoing. Both of these groups of plants, however, require to live in the 
stratum of water penetrated by sunlight, and they do this either by their own exer- 
tions, but usually owing to the presence of organs which render floating easy, such as 
long delicate spines or the like, or again, to the presence of fat or oil which diminishes 
the specific gravity of the cells. 

The chlorophyll in the Peridinia and Diatoms is often masked by other colouring 
matters usually of a brownish hue, but there are also unicellular plants of a pure green 
chlorophyll like some of those represented in Plate ITI., while in addition to these 
there occur many extremely minute forms of various colours, but in shape approaching 
that of the Chrysomonad, Fig 11, so small as to elude the meshes of the fabric gen- 
erally employed. The mesh of the latter is usually 4400 of an inch on the side, but 
many little creatures actively swimming by means of lash-like prolongations of their 
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protoplasm, the so-called ‘ Flagellata; do not exceed ¥%oo0 of an inch in diameter, and 
slip through such a mesh with ease, unless accidentally arrested by the threads. 

As to the one-celled animals which, of course, feed on these smaller plants, they 
belong to the various groups represented on Plate IV., and some of them form with 
Peridinia and Diatoms, a conspicuous part of the food of oysters and similar molluscs. 

Again, the plankton contains many young phases of higher animals which swim 
about for the earlier part of their life and afterwards settle down to more or less 
sedentary habits. Such is the case with the sea-urchins, worms, molluscs, &c., some of 
the young of which are represented on Plate V. These larve are, of course, dependent 
on the minute life of the plankton for their food, and are themselves devoured by 
farger animals. : 

But there are also adult: animals of small size rarely more than the 4 of an inch 
or so in length, which are constantly eating up the crop of microscopic plants, and 
which themselves form the bulk of the food of plankton-feeding fish; such are the 
Copepods represented on Plates VI., and the Tunicates, on Plate VII. And, finally, 
reference should be made to the floating eggs of various fishes like the cod, occurring 
in enormous numbers, few of which ever reach maturity, but are destined to furnish 
nourishment to the plankton feeders. 

Many of the creatures and eggs referred to are exquisitely adapted to their floating 
(pelagic) life, by their extreme translucency, which makes them almost invisible in 
the water. Such is notably the case with forms like those shown in Plate V., Fig. 13, 
and Plate VII., Figs. 11 to 18. 

The following account of the organisms observed at Canso is intended as a pre- 
liminary one, one of the results of which it is hoped may be the lightening of the 
initial labours of future investigators into the Canadian plankton, and another, that 
some workers may thereby be induced to enter this interesting field of research, which 
requires, owing to the vast extent of our Dominion waters, to be sub-divided to give 
entirely satisfactory conclusions. 


¢ 


PERIDINIALES. 
PROROCENTRID. 


This family embraces the simplest forms of Dinoflagellata, and one of the genera 
at least suggests by the symmetry of its bivalve shell a relationship to the Diatoms, 
the colouring of which they also share. The characteristic girdling furrow of the more 
typical members of the order is absent. 


EXUVIAELLA.—Ctenkowsky. 


This differs from Prorocentrum in the lack of the prominent anterior spine of 
that genus. The specimens observed at Canso, and more frequently at Malpeque, 
P.E.I., belong to the species H.'’marina (Plate I., fig. 1), but there appears to be a 
slight difference in that the posterior half of the shell is decorated with some short 
projecting spines which may entitle it to the varietal name ‘hispida.’ The dimen- 
sions are 42 x 33n. 


PROROCENTRUM.—JHhrb. 


P. micans E. (Plate I., fig. 2) also more abundant at Malpeque, appears to be 
identical with the common European form; it is longer and slenderer than Exuviaella 
and less symmetrical in outline. The two foregoing species, especially the latter, are 
important constituents of the oyster’s food. 
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PYROCYSTIS.—M urray. 


‘This genus was established by Sir John Murray for certain globular cells met with 
in the tropical and subtropical portions of the ocean, which are frequently responsible 
for the phosphorescence of the sea. The species met with, P. noctiluca (of large size, 
viz. : 600800 in transverse diameter) was accompanied by a spindle-shaped form 
P. fusiformis Murray, measuring 1,000 x 160u. Also at Canso a globular form of 
smaller dimensions (80 x 1504) was frequent (Plate IL, fig. 3), agreeing admirably 
in the nature of the protoplasmic contents with P. noctiluca. It was also accompanied 
by a crescentic form (Plate I., fig. 5) 180—250, in length by 18—25y greatest 
width which has been frequently found in the north Atlantic, and described by 
Schiitt as P. lunula. The association soon turned out not to be fortuitous, for all 
stages of segmentation of the protoplasmic contents of the globe into 4, 8, 16, 32 balls 
were observed (Plate I., fig. 4), which eventually developed into crescents within the 
shell of the globe before they were freed by the bursting thereof. The curiously curved 
shapes which they acquire during their imprisonment are explained by their crowded 
arrangement. A further phase of development, in virtue of which six Gymnodinia 
(fig. 5, 5a) are formed within the crescent (one of which is distinguished from the 
others by a,red spot), was observed such as is figured by Hensen (No. 1, Plate IV., fig. 
30). Schiitt figures examples with only a single Gymnodinium in the interior. It seems 
improbable that only one species of Gymnodinium passes through this remarkable 
cycle, and further studies may reveal globular and fusiform cystic stages for other 
species. Another cyst occurring along with the foregoing, but exceeding it in size 
(diameter 200 — 250) is probably related. It was observed frequently with daughter- 
cells sixteen in number of characteristic form (Plate IL. fig. 6) and size (50—56 ), 
one alone of which possessed a rosy spot. The cells afterwards undergo encystment 
when, within @ach, eight granddaughter cells of similar but smaller size, 12y, are 
developed, one only of them retaining the original rosy spot. 

In July and August there was frequently observed within dead Copepods or their 
appendages, a small pink Gymnodinium (Plate L., fig. 7) of subglobular form, 40, in 
its longer diameter, generally in an encysted condition, the nuclei recalling the struc- 
ture figured by Schiitt (No. 2, Plate XXII, fig. 73). It is probably a stage in. the 
development of a larger form. ; 


POUCHETIA—Schiitt. 


This genus has been formed by Schiitt for the purpose of separating certain 
chlorophylless species of Gymnodinium which are also distinguished, alone among 
marine forms, by the possession of more or less complicated organs of vision. : 

About the midde of July at Canso a form was common which possessed the 
yellow and, brown chlorophyll of Schiitt’s Gymnodinium geminatum, disposed in 
strands, but in addition a well marked pigment spot with lens of the form represented 
in Plate L., fig. 8. As this is manifestly of the same character as the stigma of the 
other species of Pouchetia, that genus must be held to include also chlorophyll- 
bearing forms. The present species, which on account of its colour may be called 
P. ochrea, was always observed’ encysted, a single individual or one in various stages 
of division being inclosed in the cyst. The latter envelopes the body closely, and is 
not the thick gelatinous investment seen in G. geminatum. The undivided cell 
measures 55 xX 45 but when division is far advanced it gains a length of 100z. 
The form and position of the lens and pigment body of the stigma may be gathered 
from the figure. The latter shows that the two daughter individuals, instead of 
being in contact by similar surfaces, have their opposite poles adjoining. 
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ih GYMNODINIUM.—Bergh. 


A form (Plate ie fig. 9) was observed on one occasion in July, 1902, which is 
possibly referable to G. gracile Bergh. It is bright pink in colour and measures 
125y, in its long diameter. In form it recalls G. fusus Schiitt—No. 2, Plate XXV., 
fig. 81. 


PERIDINIIDA. 
DINOPHYSIS.—Hhrb. 


This genus is at once recognized by the compression from side to side and the 
far anterior position of the transverse furrow. Two species are common at Canso and 
at Malpeque; D. norvegica Clap. and Lach. (Plate I., fig. 10), the commonest form, 
measures 65 vy in its long diameter, and can be distinguished by the coarse reticula- 
tion of the shell, the green: chromatophores and the curved posterior point. 

D. rotundata (Plate I., fig. 11), the next most frequent form, measures little 
more than 50% in length, lacks chromatophores, possesses protoplasm of a very pale 
pink hue, often much vacuolated, and has a shell decorated with very minute round 
points. The anterior half of the shell projects considerably beyond the girdle, which 
is notably not the case in D. norvegica. A third species of ovate outline with green 
chromatophores, but smaller than either of the foregoing (35 — 45), resembles D, 
ovum, Schiitt, in form, but is not so large. 


PYROPHACUS.—Stewn. 


P. horologium Stein (Plate I., fig. 12) is distinguished by the fact that its two 
valves are subequal and much flattened, so that it presents to the observer one or other 
of its poles, being then distinguished by the broad transparent flanges overhanging the 
transverse furrow. The chromatophores are yellowish green. It owes its specific 
name to the watch-glass shape of its valves. These measure 72 in diameter. It 
was common in the middle of July. 


PROTOCERATIUM.—Bergh. 


P. reticulatum Clap. and Lach, is a comparatively small form which no doubt fre- 
quently eludes observation. It is marked by the coarse reticulation of the shell (Plate 
T., fig. 18), which is divided off into angular areas bounded by ridges and provided with 
a central pore, also by the deep diatom-brown of its chromatophores. It occurred at 
Canso in July and August, the specimens measuring 46 in the longest diameter. 


GONYAULAX.—Stevn. 


G. spinifera Clap. and Lach. resembles the foregoing in its colouring, but has ‘a 
characteristic tubular prolongation of its anterior pole and carries spines on the post- 
erior pole at the sides of the well-marked longitudinal furrow (Plate I., fig 14). The 
transverse furrow is markedly spiral. The long diameter is 80”. It was observed in 
one gathering from Grand river, Malpeque in 1903. | 


PERIDINIUM.—Ehrb. 


To this genus there belong several species waich are often most abundant in the 
plankton, and constitute a very important element of the food of those animals which 
are dependent on such microscopic nourishment. Four species were recognized at 
Canso, not necessarily occurring at the same time, but frequently overlapping in their 
maximum periods. Three of these have the angular outline which is characteristic of 


6 MARINE AND FISHERIES 


6-7 EDWARD VII., A. 1907 


most of the species, while the fourth is oval in contour. The three former, however, 
differ in dimensions and in colour. P. divergens v. reniforme Ehrb. (according to 
Jorgensen, No. 3, p. 36—=P. depressum Bailey) is the largest (1204 in transverse 
diameter) and has protoplasm of pinkish hue (Plate L., fig. 15, a. & b.). P. lenticulare 
Ebrb. (Plate L., fig. 16), is greenish, and measures only 80” across, while P. pellucidum 
fiz. 17) is only half as wide, more pyriform, and quite colourless. At the beginning of 
August, 1902, a variety of P. divergens made its appearance, in which the pink colour 
was more intense, the reniform outline, when observed from one of the poles (fig. 15 ¢.) 
more marked, and the vertical height from pole to pole less. P. ovatum (Pouchet) Schitt 
(fig. 18) shares the pink hue of P. divergens, but is oval in outline except for the short 
tube of the apical pole. Its transverse diameter is 75y and its vertical 554. The 
ventral fissure is bounded by two sharp teeth. 

Diplosalis lenticula Bergh, was observed along with the foregoing, with which it 
may easily be confused on account of its oval outline, but it differs from it in posses- 
sing only five pre-equatorial plates instead of seven, and in the fact that the transverse 
furrow has a strictly equatorial and not slightly spiral course. Its dimensions are 
rather smaller. 


CERATIUM.—NSchrank. 


This genus, like Peridinium, furnishes a very large part of the floating food- 
material of the ocean. It differs from it in having the tendency to develop flotation 
organs either in the form of three horns (one apical, two antapical), or by the acquisi- 
tion of an exceedingly long and slender form like some of the plankton diatoms: The 
plates of the apical pole are fewer in number, there being only three pre-equatorial 
plates. _ ; 

The commonest species at Canso is the widely-distributed C. tripos Nitsch, and 
the variety of this very variable species which is most abundant is C. tripos macroceras 
(forma intermedia) of Jorgensen. It will be seen that my sketches (fig. 19) resemble 
his figure (No. 3, Plate I., fig. 10) very closely. Another form in which the horns are 
much longer in proportion to the width of the body was commoner, earlier in the year, 
and is perhaps the form ‘ scoticum’ of Schiitt, while isolated examples of a form with 
the antapical horns very slightly curved towards the apical pole approach the variety 
‘arcticum, 

C. fusus (fig. 20) seems less variable than the foregoing. The right antapical horn 
is more or less suppressed, and the whole cell attains a length of over 1 mm. 


GYMNASTER.—Schiité. 


One or two examples of the singular little form G. pentasterias Ehrb. (fig. 21 a. & 
b.) were met within July. The body is oval, 44» in long diameter, and is distinguished 
by the presence of two intracellular skeletal plates of resistant siliceous material. After 
boiling with nitric acid the delicate form of these plates (No. 2, fig. 216) becomes 
more evident. This form is frequently regarded as one of the Silicoflagellata (p. 9). 


DIATOMACEZ. 


Of this group a very large number of marine forms are known, some of them ad- 
mirably adapted as Schiitt has pointed out (Pflanzenleben der Hochsee) for a float- 
ing life; others on the other hand confined to a littoral life by the absence of such 
provisions. The adaptation for floating is generally achieved by a reduction in 
the amount of silica in the valves of the shell, and in addition by the flattening of the 
whole cell into a dise-like form or its elongation into a more or less needle-like shape. 
Coscinodiscus and Rhizosolenia exhibit the two extremes of these modifications, 
and both genera were frequently represented in the tow-nettings at Canso. Of the, 
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former genus some very large examples are met with); C. concinnus e.g. (Plate II., figs. 
1 and 2) in which the sculpture of the valves is exceedingly fine. C. oculus widis and 
C. centralis are smaller and have more obvious sculpture which frequently suggests 
artificial engine-turning (fig. 3). Actinoptychus undulatus Ralfs, Actinocyclus Ralfsu 
Smith and Paralia sulcata (Ehrb.) Cleve are not uncommon (figs. 4, 21a and }, 23. 

The commonest species of Rhizosolenia was undoubtedly Rk. styliformis Bright- 
well, in which the adjacent ends of the valves have very characteristic fitting surfaces 
(Plate II., fig. 6), but R. setigera Bright. was also frequently represented, in which the 
valves terminate in long spines with a peculiar spear-blade-like enlargement towards the 
middle of their length (figs. 5 and 7). 

Still another type of plankton diatom is that which is furnished with delicate 
bristles which enormously increase the amount of surface in contact with the water 
without materially adding to the weight. To this type belongs the genus Chetoceras, 
which is not only rich in species but is profusely represented by individuals in the 
plankton. 


CH ETOCERAS.—Hhren. 


In the following account of this essentially planktonic genus, I shall follow the 
excellent paper of Gran (No. 4), which unfortunately I had not at my disposal when 
I made the sketches of the forms observed at Canso. i 

The genus is not only one of the most characteristic, but one of the most abundant 
of plankton diatoms. It embraces a number of species, the synonymy of which is much 
confused. I shall only attempt to enumerate those of the diagnosis of which I feel 
certain. As Gran remarks, the arrangement of the chromatophores is often of con- 
siderable diagnostic value: I have found this so in the sketches where it has been 
noted. 7 

The various species of Chaetoceras generally form chains of more or fewer in- 
dividuals. Each individual is a shorter or longer cylinder, more or less flattened, the 
shell bounding which is formed of two valves with an intermediate hoop. The faces 
of the valves where they come in contact with adjoining individuals are provided with 
two bristles or sete, which interlock with the adjoining bristles and diverge from the 
surtace of the chain at an angle generally characteristic for the species. The more 
littoral species form spores which are peculiar in shape and decoration for the variou 
species, but no such spores were observed during the summer at Canso. : 

Gran recognizes two subgenera Phaeoceras, in which the brownish chromato- 
phores penetrate into the sete (which are frequently spinous), and Hyalochaete, in 
which the sete are hyaline. 

To the former group belongs C. boreale Bail. (figs. 9 and 10), the cross section of 
the cell of which is nearly cylindrical (24 x 22:54), and the sete, which are over 
5 mm. long and spinous, are situated in the sagittal plane. The foramina, gaps in 
the chain between the individual cells, are hexagonal in outline. This form was com- 
mon at Canso during July and August. 

Of the species belonging to the second group, I shall first refer to C. decipiens 
(Plate IL., fig. 8) which attracts attention on account of its considerable width which 
I have measured up to 75y. ‘The terminal bristles of the chain are shorter and 
stouter, bear transverse stris, and are directed nearly parallel to the chain. It was 
the commonest species observed at.Canso. Less common members of the same group 
were (. didymum Ehtrb., C. laciniosum Schiitt and C. diadema Ehrb. The first 
may be recognized by the lyrate foramina caused by a protuberance on the surface of 
the concave valves as well as by the position of the two chromatophores which fit up 
against these. In the second (fig. 1), the terminal setz are wider in the middle and 
decorated with interrupted spiral lines of thickening. The third species betrays itself, 
when seen from the valve-surface, by the circumstance that of the four sete two are 
in a sagittal plane and two in opposite directions of the transverse axis. 
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BACTERIASTRUM.—Schadb. 


This gemus is also exquisitely adapted for its floating life. It is composed of 
cylindrical joints like Cheetoceras, but instead of each cell having only four bristles, 
sixteen may be observed in an end view projecting from the interval between contig- 
uous cells and bifurcating as they radiate outwards (fig. 13). The species, B. varians, 
was observed towards the middle of September, the joints measuring 50 x 25yu, the 
basal part of the bristles 25, and the forks 60+. 


SKELETONEMA.—(rev. 


This is another similar form, which, however, appears to depend on the slenderness 
of its cylinders and the tenuity of its siliceous coat for its floating power. The species 
observed, which is also recorded from tne North Sea, is S. costatum (fig. 14), portions 
of the slender cylinders being ribbed. The frustules in the specimens observed mea- 
sured about 40” in length by 4 in width. 


In addition to the foregoing plankton diatoms, many other of more littoral habit 
were frequently taken in the tow-nets. Especially is this true of certain forms like 
Nitschia closterium (fig. 18), or N. longissima (fig. 19) whose shape favours flotation, 
or like Striatella (fig. 15), whose siliceous shells are thin, and specific gravity there- 
fore small, or like Liemophora (tig. 16a and b) which are frequently found attached to 
floating or swimming organisms like Copepoda. But there are again other forms, 
the shape of whose aggregations adapts them to a floating life; such are Synedra: 
nitschioides (fig. 22), Nitschia paradoxa (fig. 17), whose cells perform the most remark- 
able evolutions, Tabellaria (fig. 24), and Rhabdonema (fig. 20). 


PROTOCOCOIDEA. 
TrocHIs1a—K wetzing. 


This genus includes certain unicellular forms with a thick cell-wall generally 
ornamented with spines or ridge-like projections. 

Tr. Clevei Lemm., or a representative of this species, occurring at the same time 
which the spines are imbedded (Plate IIL, fig. 1); it was common towards the end of 
July. The dimensions (the cell 31, spines 10”) are somewhat different from those 
recorded by Lemmermann (No. 5), and the ends of the spines have more than two or 
three points, but these differences do not appear to have more than varietal signifi- 
cance. 

Tr. Clevet Lemm., or a representative of this species, ocurring at the same time 
as the above, agrees on the whole in its dimensions (cell 72 — 93, spines 98 — 51/), 
with Lemmermann’s account. but the conformation of the spines is slightly different. 
There is no gelatinous envelope, the cell-wall is thin and the hyaline spines are often 
‘flaming’ or divided at the end, and may vary in length and strength (Plate III, fig. 2). 

Tr. dictyon (Joerg.) Lemm.—I find a single example of this species, the cell-wall 
of which is marked off by ledge-like ridges into quadrangular or pentangular areas, 
recorded in my sketches in September, 1901 (fig. 4). The cell measures 967 in trans- 
verse diameter. 

HEXASTERIAS.—Cleve. 


2 


Several examples of the type species of this genus-H. problematica Cleve (Plate 
III., fig. 5), occurred towards the end of August, both in 1901 and 1902. It is charac- 
terized by 6 (or 7) arms projecting from a central dise about 40 in diameter. The 
arms end in sharp recurved teeth. The contents become brown with chloride of zine, 
but neither the arms nor the dise show a-cellulose reaction. This form has hitherto 
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been recorded from the North Sea, Iceland, and the neighbouring parts of the north 
Atlantic. 

Another form was observed in August, 1902, which appears to be allied to the 
above, and which may provisionally be referred to the same genus. One surface of the 
central dise in this instance is vaulted, and each of the six projections is divided into 
three tapering curved spines, the middle one of each group being curved inwardly 
towards the flatter of the two surfaces of the disc. In the specimen observed the disc 
measured 68, the spines 40. For convenience the species may be called H. spina- 
trifida (Plate III., fig. 6.) 

I was inclined to refer to the same group an organism which was met with once 
in an oyster’s stomach at Malpeque (Plate III., fig. 4), and which is evidently identical 
with Hensen’s ‘ Sternenhaarstatoblast’ (l.c. Taf. IV., figs. 23 and 24). I notice, how- 
ever, that Hensen describes ciliation in the interior of his cysts. 


HALOSPH HRA—Schmitz. 


This genus occurs in the form of free-swimming globular cysts, within which the 
contents break up into swarm-spores. 

H. viridis Schmitz, first observed at the Naples Zoological Station, is a very fam- 
iliar and abundant element of the plankton in June and July. The youngest cells have 
diffused chlorophyll with scattered starch-grains and the nucleus is not visible. Even- 
tually the protoplasm exhibits peripheral divisions. It is segmented into numerous cells, 
still connected by protoplasmic bridges (Plate III., fig. 7), which soon are broken, the 
individual cells fashioning themselves into monadiform swarm-spores (fig. 7a). The 
largest cells measured were 360y in diameter. 


SILICOFLAGELLATA. 


‘Cells without external membranes with one or two flagella, one central nucleus 
and frequently many yellowish brown chromatophores, living within a shell formed of 
solid or hollow siliceous rods. Reproduction unknown.’ 

The above is the diagnosis given by Lemmermann of this singular group of which 
I have found for the most part only empty shells belonging to the genera Distephanus 
-and Ebria. 


DISTEPHANUS—Stohr. 


D. speculum (Ehrenb.) Haeckel is met with in a variety which appears to be that 
named regularis by Lemmermann, as the radial spines from the basal hexagon (20 yu 
in diameter) are equal in length (15). 


EBRIA—Borgert. 


Hbria tripartita (Schum.) Lemmermann (PI. IIL, fig. 9) was not uncommon in 
August. The genus differs from Distephanus in having a solid skeleton and two 
flagella. It has hitherto been recorded from the Baltic and the Gulf of Naples. The 
shells (which measure 20y in diameter) or fragments thereof, frequently occur in the 
stomachs of oysters at Malpeque. 


FORAMINIFERA. 


Comparatively few forms were observed in the plankton, and some of these were 
undoubtedly young examples of bottom forms swept up by storms. Only once in Sep- 
tember did a thoroughly planktonic form make its appearance, viz., a young Globi- 
gerina (equilateralis ?) 150, in diameter with short delicate spines. 
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Examples of a Pulvinulina and a Discorbina (PI. IV., figs. 1 and 2) were less un- © 
confmon, the former indeed very frequent in July and August, while a few examples 
of a Spirillina (fig. 3) were observed in the latter month. A re-examination of these 
after a study of the benthonic forms would render a closer diagnosis possible. ; 


RADIOLARIA. 


Very few members of this class were observed at Canso. Jorgensen records some 
sixty species off the west coast of Norway, but only three of these were found at Canso. 
It appears that they are commoner in the open ocean. Of those found, two belong to 
Heeckel’s group of the Acantharia and one to the Nassellaria. 

Acanthonia echinoides (Clap. and Lach.) Heckel (Pl. IV., fig. 4) was abundant. 
in August in both of the years spent at Canso. So abundant, that when sporulating 
it could be seen in the form of distinct pink dots in the plankton. 

The second and much rarer Acantharian is Acanthostaurus pallidus. (Pl. IV., fig. 
5) while the Nassellarian, only observed on two or three occasions, is the Plagiacantha 
arachnoides Clap. (fig. 6). = 


INFUSORIA CILIATA. 


This class is represented in the plankton chiefly by the family of the Tintinnide, 
a group exquisitely adapted for pelagic life. It belongs to the order Heterotricha, sub- 
order, Oligotrichidea, in which the ciliary covering is reduced to a few specialized 
tracts, that round the mouth being the most important. A genus, Strombidium, be- 
longing to another family, Halteride, is, however, met with under the same circum- 
stances, and shares the peculiar adoral series of membranelle. 

Strombidium sulcatum (C. and L.) was described from salt water at Bergen, but 
wis observed to @e very frequent at Canso in August, 1901. Its outline is somewhat 
oval, but the posterior end is provided with certain characteristic furrows and the an- 
terior with a projecting beak broader at its extremity than at its origin. The observed 
dimensions were: 440 x 266n. 


TINTINNIDAE. 


In discussing this interesting group of characteristic plankton Infusoria, I shall 
follow the account given by Jorgensen in his recent discussion of the Norwegian 
forms. (No. 6.) | 

I have reproduced in Plate IV., fig. 7, the representation of the characteristic - 
ciliation of this group given by Lang in his Text-book (Protozoa, fig. 53). 


TINTINNUS—Schrank. 


This is characterized by the tubular case being open posteriorly. JZ’. acuminatus 
Clap. and Lach. (fig. 8) was seen only on one occasion, but it is readily recognized 
by the ridges which occur on the posterior third of the case. The specimen observed 
measured 258 x 17. T. obliquus Clap. et Lach. (fig. 9) was only seen in July, both 
in 1901 and 1902. Apart from its smaller dimensions (80 — 100 x 14 — 19), it may 
be recognized by the absence of the flaring anterior aperture. 


AMPHORELLA—Daday. 


_ This, like most of the other genera, has no posterior aperture. The commonest 
species of this genus, A. suwbulata (Ehrb.) Dad. (fig. 10), is exceedingly abundant in 
the plankton in July and August. Its case is translucent, is furnished with a long 
posterior spine and is at once recognizable by the series of denticulated rings which 
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adorn its anterior end and seem to indicate additions to the length of the tube. It 
appears to constitute a considerable element of the food of the oyster in Malpeque bay. 


TINTINNOPSIS—Stein. 


This differs from the foregoing in having the case beset with foreign material. 
Two of the species commonly occurring at Canso were easy of diagnosis, viz.: 7’. cam- 
panula (Ehrb.) Dad. and 7. beroidea Stein (figs. 12 and 18). The dimensions of the 
average examples were in the former case 150 x 130y; in the latter 48 x 19”. But in 
addition to these, forms similar in their general shape to A. subulata were very common. 
T. davidow Daday has a total length of 95 of which 65, belongs to the spine; it is 
40 wide. The specimen figured (Plate IV., fig. 14) exhibits lines of growth and a fine 
punctulation of the case, where unconcealed by the foreign material. Another variety 
measures 45y, in width and 240» in total length, of which 95y belong to the spine, 
which is set on obliquely to the case. No rings were observed in this variety, and the 
punctulation was confined to the spine (Plate IV., fig. 15). TJ. cylindrica is dis- 
tinguisl.ed by the peculiar form of the aboral end of the case, which lacks the spine of 
the above, but has a short handle-like process of irregular outline covered with foreign 
matter. ; 

T. lobiancot (fig. 16), a cylindrical form, test-tube like in shape, (190 x 45n) 
may possibly be a variant of Jorgensen’s 7’. subacuta, but no annulations were ob- 
served. 


. CODONELLA.—Haeckel. 


C. ventricosus (Plate IV., fig. 11) was not uncommon in July. Its form, small 
dimensions (60 x 42u) and constricted neck sufficiently distinguish it. 

C. lagenula Clap. and Lach.—Common in Malpeque bay, is similar in form, but 
has no foreign particles adhering to the shell. 


PTYCHOCYLIS.—Brandt. 


P. urnula (Clap. et Lach.) Brandt is a small form very easily recognized by its 
hyaline case, which is provided .with two annular swellings and a thinner slightly 
inverted and toothed lip (Plate IV., fig. 19). The example observed approached 
Jorgensen’s var. minor, in its dimensions (96 x 75y). 


CYTTAROCYLIS—V'ol. 


This genus is characterized by a wall formed of two lamelle united by transverse 
plates. The most abundant form at Canso was C. denticulata (Ehrb.) Fol var. 
gigantea, Brandt (Plate IV., fig. 18), the tubes of which with their delicate reticular 
sculpture and toothed orifice were very abundant in the plankton in June and July. The 
average dimensions of the Canso examples were 470 x 70u, but shorter and stouter 
specimens occurred, approaching the variety typica, in which the length is only three 
times the breadth. The sculpture ceases as the case narrows to its delicate terminal 
spine, which is as a rule snarp, but occasionally terminates in a knob. 


ECHINODERM LARVA. 


Three of these were observed, viz., (1) The Pluteus of Strongylocentrotus dro- 
bachiensis in its second’ stage. In addition to the two pairs of ciliated epaulettes at 
the base of the post-oral and posterior dorsal processes, there is a posterior ring. The 
ereatest length of the larva, which occurred in the end of June and the beginning of 
July, is 1.25 mm. (Plate V., fig. 1). At a later date (2) an Ophiopluteus made its 
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appearance on July 11 (fig. 2), and a comparison of my sketches with Mortensen’s 
figures (Nordisches Plankton IX., 16) induces me to refer it to Ophioglypha, of which 
O. robusta ayres is the common species at Canso. My sketches, however, are not suffi- 
cient to give an accurate picture of the form of the skeleton (Plate V., fig. 2). Still 
later, on July 18, (3) the first Bipinnarie of Asterias vulgaris were recorded (fig. 3). 


TREMATODES. 


A few examples of what has been supposed to be the pelagic egg of a Trematode 
were detected in both years; such at least, is the interpretation placed upon these by 
Canu (Ann. de la Station Aquicol. de Boulogne-sur-mer, Vol. I., pt. 2, p. 112, Plate 
VII., fig. 8-9). The Canso specimens are longer and comparatively slenderer 290 » 
(of which 182 to tail) x 50, while Canu’s measure 150 x 42. | 

The larve of Hemiurus appendiculatus Rud, and Derogenes varicus, O. F. Miiller, | 
diagnosed by Dr. Stafford, are found occasionally free, as well as in the interior of 
Copepods (Acartia sp. at Malpeque). 


AN NELIDA. 


Of the two families which are exquisitely pelagic in their habit, the Alciopide 
and the Tomopteridz, only the latter was represented in the tow-net takings at Canso, 
and that by a single example taken out at sea in the end of August. (Plate V., fig. 
5). From Apstein’s account of the Tomopterids of the Plankton expedition, one 
would have expected that it would have turned out to be 7’. helgolandica or T. septen- 
trionalis, but his excellent account enables me to diagnose it as a young example of 
1’. Mariana. It measured 1.25 mm. in length, had the cephalic tenacles the two 
pair of tentacular cirri and five pair of parapodia developed, of which the two first 
carried yellow (phosphorescent ?) ‘rosettes’ on the basal joint, while the middle line 
of the back had some twelve distinct pink spots, which were also present on the ten- 
tacular cirri of the parapodia. No rosette was observed on the fin of the third pair 
of parapodia. 


LARVAL FORMS. 


Before any satisfactory account can be given of these, it will be necessary to work 
over the adult Annelids of the region. Two Spionid larve, one of them Polydora 
ciliata, were very common, but I propose to confine myself here to registering the 
occurrence of some forms of particular interest. The Polygordius larva (Plate V., 
fig. 6) was frequent in July, as was also a Mitraria larva (fig. 7), but my attention 
was more arrested by a larva developing within an egg-membrane of peculiar character, 
of the systematic position of which I have not been able to satisfy myself. The 
embryo in question was first observed towards the end of J uly in an early stage of 
segmentation, with a large space between it and the peculiar shell of some 225 py in 
diameter. On the inner surface of the latter were to be seen numerous pear-shaped 
vesicles apparently opening to the exterior (fig. 8). Towards th end of the month a 
single cilated band had been established and later a well-marked anterior bunch of cilia | 
as well as a posterior ring (fiz. 9). 

Still later two bunches of provisional sete, some 130» in length, five in each 
bunch made their appearance (fig. 10), two brown eye-spots became obvious, and two 
caudal (sensory ?) organs were observed. The shell lost the peculiar pear-shaped 
vesicles as development advanced; it was perforated by the cilia and bristles, and 
eventually was ruptured by the escape of the larva. This I observed towards the 
middle of September, but only detected a single example of such a free larva. 

Another developing embryo of larger size, 555, related to the above, was also ob- 
served less frequently in September. The shell lacked the vesicular structures observed 
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in the other case, but had a peculiar superficial sculpture and certain oval depressions 
(fig. 11) not related to the two ciliary rings whose cilia projected through the shell in 
separate tufts. Several of the oval areas were counted in front of the prostomial ring. 

Since the above was written Leschke’s paper* on the pelagic Polychete larve of 
the Bay of Kiel has appeared, in which he records having met on one occasion with a 
larva similar to the former of these. He also cites previous records of similar occur- 
rences which had escaped me, and from which I am able to state that the Canso larvee 
obviously belong to the genus Nerine. 


POLYZOA. 


The only larval Polyzoan met with was the Cyphonautes larva of M embranipora 
sp. (fig. 12), which was abundant in June and July. 


CRUSTACEA. 
CLADOCERA. 


Two genera were represented abundantly at Canso, viz.: Podon and Evadne. Of the 
former there were two species appearing at the end of July and of August respectively. 
T have not been able from my sketches to determine these with certainty, as the diag- 
nostic features given by Timm and Hansen (the number of bristles on the exopodites 
of the various legs) are not recorded there. I suspect the earlier species, however, to 
be P. volyphemoides Leuckart, on account of its shorter tail lancets and smaller size, 
and the latter to be P. intermedius Lilljeborg. I find my sketches record that the 
caudal lancets of the larger species (Plate VI., fig. 1) are tinged with violet and toothed, 
also that the sculpture of the surface of the shell is different in the two species (figs. 
1 and 2). 

The two species of Evadne, however, are obviously #. Nordmanni Loven, and LH. 
spinifera P. E. Miiller, the former characterized by the greater elongation of the shell 
and the latter by the spine which it carries (fig. 3). The former species was abundamt 
at the end of June, the latter common at the end of August. The first winter egg was 
observed in it on September 6. 


OSTRACODA. 


Only two species of this order were observed, neither belonging to the genus 
Conchoecia, so it is possible that the few examples observed are fresh water forms 
swept into the plankton. 


COPEPODA. 


Comparatively few of the numerous species of this interesting order occurring 
have been definitely diagnosed. The commonest forms are, however, recorded here. 


SUBORDER GYMNOPLEA. 


OALANIDAE. 


Of this family the largest representative, a very abundant one in the earlier 
part of the summer, was Calanus finmarchicus Gunner. It attracts attention by its 


*Leschke, Beitrage zur Kenntniss der pelagischen Polychaetenlarven der Kieler Fohrde. 
Wissenschaftl: Meeresunters: VII.-123. Cunningham and Ramage, Trans. Roy. Soc., Edin., 
XXXIII. Claparede & Metschnikoff Z. W. Z. XIX, p. 329. Krohn & Schneider Miiller’s 
Archiv, 1867, p. 498. 
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large size and by its transparent pale pink colouration. Fig. 4, Plate. VI., is after 
Giesbrecht’s figure of this species, and serves to call attention to the arrangement 
of the appendages in the order. 


Pseudocalanus elongatus Boeck (Plate VIL., fig. 5) was exceedingly abundant in 
July and August, and can be readily recognized by the orange pigment and the green 
of the vulvar region, as well as by the morphological features described by Giesbrecht. 
The eggs, about 100, in diameter, are in a loose cluster, from 7 to 18, and sperma- 
tophores of 3104 length were frequently observed with a longer or shorter tube. The 
individuals frequently -carried clusters of a diatom (Lichmophora, sp.). As Gies- 
brecht has noticed, the larva of H. appendiculatus (p. 12) is found in this copepod, 
but it also occurs in Acartia bifilosa. 


CENTROPAGIDAE. 


Both Centropages hamatus Lilljeborg (Plate V., fig. 6), and C. typicus Lilljeborg 
were observed, the latter much less abundant and appearing considerably later than the 
former. They may be readily distinguished by the different armature of the genital 
segment of the female. 

Temora longicornis, O. F. Miiller, a northern form, was also abundantly repre- 
sented. Decwen ys Te 


PONfPELLIDAL. 


Tortanus.—This generic name has recently been substituted by Giesbrecht for 
Corynura (preoccupied), and expresses the remarkable distortion of the abdominal 
region which characterizes the genus. One species of this genus (7. discaudatus I. C. 
Thompson and H. Scott), Plate VI., fig. 9, was exceedingly common-at Canso from the 
end of July to the middle of August. It was first recorded by the authors named from 
the Gulf of St. Lawrence and afterwards observed by Wheeler at Wood’s Hole and des- 
eribed as Corynura bumpusit. I have little to add to the excellent account furnished 
by him except to suggest an explanation for the distortion of the furcal region. The 
second post-genital segment of the female carries a bunch of stiff hairs adjacent to that 
on the first, while the second abdominal segment of the male has certain grooves on 
the chitinized projection formed by the right posterior angle, as well as a few scattered 
bristles. In the right antenna of the male the first joint distad of the knee (19-21) 
carries two pectinate ridges, while the 17th and 18th joints have one each (fig. 11). 

The explanation for the distortion of the abdominal region of the female (which 
is also transmitted in a less degree to the male) is furnished, I believe, by the mode of 
attachment of the spermatophore, which I had occasion to observe very frequently. The 
spermatophore itself is over 1 mm. long by 125 wide. It is attached to the genital 
segment, in the ordinary way by a conical cement piece, but a much larger piece of 
yellowish cement is plastered on to the large right furca and its spine, and is con- 
nected with the beginning of the efferent canal of the spermatophore by a solid cord 
of cement of the same appearance (fig. 10). 

Some cases were noticed in which an attempt had been made to attach a second 
spermatophore ; in such the supplementary supporting patch of cement did not succeed 
in finding anchorage. 


SUBORDER PODOPLEA. 


OYCLOPID. 


Oithona plumifera Baird (fig. 8) is one of the commonest forms of this section, 
and apart from its form can be recognized by the bright-red elongated eye-spot and a 
certain faint orange tinge in the abdomen. The spermatophores are pyriform, with a 
short stalk, and measure about 70». 
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Microsetella atlantica Brady and Robertson (fig. 12) was frequently taken in the 
beginning of July. Ripe females are readily recognized by the long sete, as long as 
the body (5471), the orange-red colouring which extends to the eggs disposed in a single 
packet underneath the abdomen, and the denticulation on the segments. 

Harpacticus chelifer (fig. 18) is also common. 


AMPHIPODA., 


The commonest member of this order in the Canso plankton is Huthemisto com- 
pressa Goes, Plate Viz fig. 14. It was most abundant in June. 


DECAPODA. 


Throughout the month of July there was plenty of opportunity of observing the 
various larval phases of Cancer and two species of Pagurus. One of the latter which 
occurred towards the end of the month differed from the figures I have studied by 
the presence of sixteen sete on the telson, and a rostrum which only reached to the 
middle of the basal joint of the antennule. 


UNIDENTIFIED EGGS. 


Two pelagic eggs are of very frequent occurrence. One of these (Plate VIL., figs. 
1 and 2) is that of a gastropod and is contained in a horny capsule which suggests in 
its shape a low wide-brimmed hat, and resembles closely the figures given by Hensen 
(Le. Taf. IV., fig. 25-80) of his ‘ Barbierbecken-statoblast.’ 

A further resemblance to his figure 25 is that two eggs are frequently found in 
the cavity of the capsule. The dimensions, however, of these structures do not agree 
for whereas the whole capsule of Hensen’s statoblast merely measures 200, that of 
the egg in question is 675 — 775, the flat rim measuring 140 — 160” or so, the capsule 
proper some 400»; its cavity, (or cavities if there are two eggs) 140—150,, and the 
unsegmented egg about 120”. Segmentation had begun towards the end of June, the 
spheres having a certain pinkish hue by reflected light. By the eighth of July the 
shell and velar cilia could be made out. Larve ready to escape were observed up till 
the middle of August, but were not recognized in the plankton nor referred to the 
parent molluse. Fig. 3 is a rough sketch of the shelled larva. I have not found any 
pelagic gastropod egg-capsules referred to in any of the literature accessible to me. 

The second egg-capsule, commoner than the foregoing, I have not been able to 
localize even as deffnitely. It has something of the same form (fig. 4), viz., a 
subglobular capsule of 120, in diameter, with a thin rim 100 broad, which, however, 
unlike the former, does not lie entirely in the same plane, but is often much curled. 
The capsule is yellowish in colour and the rim shows a network of fine fibres (fig. 5). 
Empty capsules were common, and embryos (fig. 6) were observed in July and August 
within others, but I did not succeed in diagnosing them. These egg-capsules, when 
deserted, were frequently occupied by a species of Chytridium. 

Among the numerous gastropod veligers found at Canso that of Aeolis despecta 
(fig. 7) was particularly common and attracted attention by its pellucid shell. Larve of 
the following Pteropods were also found, Clione aurantiaca (fig. 8) and two species of 
Hyalaeaces (figs. 9 and 10). 


TUNICATA. 


Although this Phylum furnishes a very large number of interesting forms belong- 
ing to the plankton, the only members of it found at Canso belong to the class Cope- 
lata, which permanently retain the tail and notochord of the larval Tunicate. 


16%; _ MARINE AND FISHERIES 


6-7 EDWARD VII., A. 1907 


The excellent account by Lohmann of the forms belonging to this class, secured 
on the Plankton Expedition, renders diagnosis easy of the three forms found at Canso. 
Two families are recognized by him, one Kowaleskide, distinguished by the absence 
of the endostyle, the other Appendicularide, embracing all the remaining genera 
of the group. It is to the latter family that all the-three species under consideration 
belong. The first of these to appear during the early part of July was Fritillaria 
borealis Lohmann (Plate VII., fig. 11). The length of the trunk of the example 
figured was 540”, of the tail 1 mm. Projecting from the lateral edges of the trunk 
posteriorly are two processes like those which mark the species F’. pellucida. No 
signs of the ‘house’ of the species were observed. 

The two remaining species belong to the genus Oikopleura, distinguished from the 
foregoing by the plumper form, and by the circumstance that the fin of the tail begins 
at its attachment, not at some distance therefrom as in Fritillaria. O. 
labradoriensis Lohmann replaced the foregoing during the latter end of July, 
while O. dioica Fol was very abundant in the latter part of August. These can 
be at once separated by the fact that the former has some 16-18 globular ‘sub- 
chordal’ cells under the notochord in the latter half of the tail, while O. dioica (figs. 
12, 13) has two stellate cells in the same position. It is the only dioecious species; 
ripe females with eggs 704 in diameter were observed on August 20. Although like 
other strictly pelagic creatures for the most part transparent, O. dioica shows some 
traces of pigment in its intestinal tract, the cosphagus having a faint pinkish hue, 
while the rest of the intestinal wall, and especially the large gastric cells of the left 
compartment of the stomach, are decidedly violet. This species appears to live on 
a small green Flagellate (8 in diameter) which I only observed in its stomach. 


Notrt.—Through inadvertence some of the literature has been cited in the text, 
and some by the numbers which follow :— 


No. 1. Hensen.—Ueber die Bestimmung des Planktons.—Berlin, 1887. 

No. 2. Schtitt—Die Peridineen der Plankton-Expedition—Kiel and Leipzig. 
1895. 

No. 8. Jorgenson.—Protophyten and Protozoen.—Bergens Museums Aarbog, 1899. 

No. 4. Gran.—Protophyta. Norwegian North Atlantic Expedition. 

No. 5. Lemmermann.—Nordisches Plankton.—2te Lieferung. 

No. 6. Jorgenson.—Tintinodeen der Norwegischen West-Kiiste. Bergens Museums 
Aarbog, 1899. 


EXPLANATION OF PLATES. 


PLATE I. 


Fig. 1. Exuviaella marina. x 600. 

2. Prorocentrum micans. x 600. 

8. Pyrocystis lunula, globular stage. x 250. 
4, i with contained crescents. 

5. Pyrocystis lunula with contained Gymnodinia. x 250. 
5a. A single Gymnodinium. x 500. 

6. Pyrocystis sp. x 150. 

7. Gymnodinium sp. x 400. 

8. Pouchetia ochrea. x 400. 

9. Gymnodinium gracile. x 250. 
10. Dinophysis norvegica. x 450. 

11. Dinophysis rotundata. x 450. 
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‘12 a and b. Pyrophacus horologium. x 300. 
13. Protoceratium reticulatum. x 400. 
14. Gonyaulax spinifera. x 400. 
15 a and ec. Peridinium reniforme. x 200. 
16. Peridinium lenticulare. x 300. . 
17. Peridinium pellucidum. x 3800. 
18. Peridinium ovatum. x 400. 
20. Ceratium fusus. x 100. 
21 a and b. Gymnaster asterias. x 600. 


PLATE [fl. 


. Coscinodiscus concinnus. x 100. 

. Coscinodiseus from side. 

. Coscinodiseus centralis. x 150. 

. Actinoptychus undulatus. x 250. 

; Rhizosolenia setigera. x 200. 

. Rhizosolenia styliformis. x 200. 

. Rhizosolenia setigera. x 500. 

. Cheetoceras decipiens. x 150. 

. Cheetoceras boreale. x 350, end-view of chain. 

10. Cheetoceras boreale. Girdle-view of end of chain. 


Fia. 


-t Cheeeoceras dichaeta, side view. x 250. 


18. Bacteriastrum varians. x 250. 

14. Skeletonema costatum. x 600. 

15. Striatella unipunctata. x 350. 

16. Liemophora lingbyei. x 350. 

17. Nitschia (Bacillaria) paradoxa. x 400. 
18. Nitschia closterium. x 300. 

19. Nitschia longissima. 

90. Rhabdonema sp. 

91. Paralia suleata. 

22. Synedra (Thalassiothrix) nitschioides. x 350. 
23. Actinocyelus Ralfssi. x 250. 

24. Tabellaria sp. 


PLATE Il. 


Fia. 1. Trochisia brachiolata. x 400 

9. Trochisia Clevei. x 800 

8. Trochisia dictyon. x 300 

4, Undetermined organism, similar to Hensen’s ‘ Sternenhaar-statoblast.’ 
5. Hexasterias problematica. x 450 

6. Hexasterias spina-trifida. x 800 

7. Halosphera viridis. x 150 

Ta. One of the swarmspores. 

8. Distephanus speculum. x 1000 

9. Ebria tripartita. x 750 
10a, b, c and d. Eutreptia sp. growing in old boat at Canso, from side. x 1250, 

10a from mouth, 10b to show pyrenoid, 10c development in cyst. 

11. Chrysomonad. 
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PLATE IV. 


. Globigerina sp. 
. Discorbina sp. 
. Spirillina sp. 


Acanthonia echinoides. 
Acanthostaurus pallidus. 


. Plagiacantha arachnoides. 

. Diagram of ciliation of a Tintinnid after Lang. 
. Tintinnus acuminatus. x 175 

. Tintinnus obliquus. x 350 

. Amphorella subulata. 

. Codonella ventricosa. x 600 

. Tintinnopsis campanula. x 250 

. Tintinnopsis beroidea. x 600 

. Tintinnopsis davidofh. x 200 

. Tintinnopsis davidoffi var: 

. Tintinnopsis davidoffi var cylindrica. 

. Tintinnopsis lobiancoi. 

. Cyttarocylis denticulata gigantea. x 125 
. Ptychocylis urnula. x 250 


PLATE V. 


1. Pluteus of Strongylocentrotus droebachiensis. 
2. Pluteus of Ophioglypha. 

3. Bipinnaria of Asterias vulgaris. 

4, 
5 
6 
‘6 


Canu’s Trematode egg ? 


. Tomopteris Mariana. 
. Polygordius larva. 

. Mitraria larva. 

8.) 
9.§ 
. Provisional sete of larva. 
. Another allied larva. 

. Cyphonautes larva. 

. Sagitta sp. 

. Shell of Pteropod larva ? 


Annelid larva (Nerine sp.) within egg-membrane. 


PLATE VI. 


Podon intermedius. 

Sculpture of shell of P. polyphemoides? 
Evadne spinifera. 

Calanus finmarchicus, after Giesbrecht. 
Pseudocalanus elongatus. 


. Centropages hamatus. 

. Temora longicornis. 

. Oithona plumifera. 

. Tortanus discaudatus. 

- Abdomen of Tortanus fem. with spermatophore attached to furca. 
. Part of grasping antenna of Tortanus. 

. Microsetella atlantica. 

. Harpacticus chelifer. 

. EKuthemisto compressa. 
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Undetermined pelagic gastropod egg. 
Undetermined pelagic gastropod egg. 
Contained larva with shell. 
Undetermined pelagic egg. 

Structure of flange of same. 
Contained larva. 

7. Larva of Eolis despecta. 

8. Larva of Clione aurantiaca. x 80. 
1 {Larval shell of Hyalaeacez. x 150. 
11. Fritillaria borealis. 

12. Oikopleura dioica. 

18. Oikopleura dioica, the tail with subchordal cells. 


Fic. 


tI 
2. 
3. 
4. 
5. 
6. 
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J.R.G Murray after sketches by R.Ramsay Wright. 
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PLATE II. 
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J.R.G Murray after sketches by R.Ramsay Wright. 
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J.R.G Murray after sketches by R.Ramsay Wright. 
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PLATE IV. 


J.R.G.Murray after sketches by R. Ramsay Wright. 
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J.R.G Murray after sketches by R.Ramsay Wright. 
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J.R.G Murray after sketches by R.Ramszy Wright. 
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J.R.G Murray after sketches by R.Ramsay Wright. 
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THE EFFECTS OF DYNAMITE EXPLOSIONS ON FISH LIFE. 


A PRELIMINARY REPORT BY PROFESSOR A. P. KNIGHT, M.A., M.D., 
QUEEN’S UNIVERSITY, KINGSTON, ONT. 


In issuing his announcement of the opening of the Dominion Biological Station — 
for the season of 1901, the director, Professor Prince, suggested that some experiments 
should be undertaken ‘on the wastefulness or otherwise of fishing with dynamite.’ 
It was subsequently arranged that this should be my work for the summer, and the 
requisite permission to use dynamite having been-obtained from the Ontario Fishery 
Department, Toronto, and from the Department of Marine and Fisheries, at Ottawa, 
experiments were begun the first week of July, 1901. 


ACKNOWLEDGEMENTS. 


Before beginning this report, I must acknowledge indebtedness to E. Abbot John- 
son, Esq., L’Orignal, Ont., for hospitality and assistance, in carrying out experiments 
on the Ottawa river. Also, to my colleague, Dr. J. C. Connell, for the use of his launch 
in carrying on the experiments in Kingston harbour, and similar indebtedness to the 
Messrs. Whitman Bros., for extensive use of the tug ‘ Vulcan’ off Canso harbour. It 
would have been impossible to carry out this investigation without the assistance 
given by these gentlemen. 


DYNAMITE, 


The dynamite used was the variety known as dualin and has the following com- 
position :— 


aN LEO SIYCRRITIOS fai S eS Ye) Shae eee pea POE es ed AO amis: 
Puersawdust or. wood flour .i0¢ sav: o's eine mani nee be 
SCUTTLE AECL. Pos) ee bea a, ee eee eet) Se 


It is usually sold in cylindrical sticks, or cartridges, of two sizes, one being six, 
the other eight inches long, and about 14 inches in diameter. The cartridges are en- 
cased in oiled paper, and done up in five pound packages. Each package contains 6 
small cartridges, and 14 large ones, and costs about $2; that is, a little over 8 cents 
per cartridge for the small ones, and about 10 cents for the large. Fuse costs 75 
cents per hundred feet, and caps or detonators about 75 cents per hundred. 

The dynamite used at Canso was that manufactured by the Acadia Powder Com- 
pany, Halifax; that used on Lake Ontario was obtained gratis from the Ontario 
Powder Company, at their head office, Kingston, and Mr. Smith, the general manager, 
kindly instructed me how to use the explosive, and furnished me with a copy of the 
pamphlet, which they send out to their customers. The following are extracts from 
it, so far as they have a bearing upon my work :— 
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INSTRUCTIONS. 


‘Dynamite, when properly used, is perfectly safe, but like all compounds of nitro- 
glycerine, must be handled with care and judgment. Although it will-explode, if _ 
roasted up to a high temperature, it burns quietly if set fire to. In order to cause the 
explosion in practical use, therefore, it must be fired by means of an ordinary 

‘Detonator’ with fuse, or by ‘ Electric Detonators’ with a battery. 

‘For the former, cut off a piece of fuse to a proper length, straight across, shake 
all the sawdust out of the detonator, and push the fuse into it .gently, nearly as far 
as it will go, and close the edges of the cap down on to the fuse. Then, if to be used 
under water, cover edges of cap with soap, grease, tar, or a similar substance, to keep 
charge inside of cap dry. 

‘Now, with a small punch, like a pointed lead-pencil, make a hole through the 
paper in the end of a cartridge of dynamite, as deep as the length of the detonator. 
If cap has been properly fastened to the fuse, the punched-in edges of the paper after 
cap is inserted will prevent its being pulled out, in lowering into the drill hole. 


“ CAUTIONS. 


‘Dynamite freezes at 42° Fahrenheit, and when frozen it is almost impossible to 
explode by cap, although it is more sensitive to rough handling. In coid weather, there- 
fore, care should be taken to thaw it until it becomes soft. It is dangerous to do this 
before a fire. The proper method is to thaw the cartridge by means of a ‘ Thawing 
Box,’ such as we make and sell at cost, or to keep them in a warm room for several 
hours before using, and to carry them to the work in a sack, wrapped up in a way to 
prevent chilling before using, as dynamite at the freezing point, is more sensitive to 
handling than at either a higher or lower temperature.’ 

All the explosions at the seaside, and half of these at Kingston, were made by 
means of a fuse and detonator. Some difficulty was at first experienced in pro- 
ducing explosions at depths greater than ten or fifteen fathoms, but by closing the 
detonators very firmly round the end of the fuse, covering the joint carefully with 
common soap, and sinking the detonator well into the dynamite, we succeeded in 
getting explosions in water as deep as 50 fathoms. When these precautions were not 
taken, the increased pressure at the greater depths forced water into the caps and pre- 
vented the fulminate of mercury from exploding. The difficulty in getting explosions 
along the Ottawa river was due to the fact that the fuse was not water tight. 

In water from 18 to 25 feet deep, no sinker were attached to the cartridges; but in 
30 to 50 fathoms, stones or old pieces of iron were used to sink the dynamite as quickly 
as possible. 


LAKE ONTARIO EXPERIMENTS. 


The first experiments were made in Kingston harbour, in water about 18 feet 
deep. Two cartridges were used, the detonation striking our boat like a huge sledge 
hammer. It stirred up a great deal of mud, and discoloured the water to a radius 
of 6 or 8 feet, gradually widening to 30 or 40 feet. At first we thought that no fish 
had been killed, but after waiting for about two minutes they began coming to the 
surface, and inside of 15 or 20 minutes, 180 perch and 1 small black bass had been 
lifted into the boat. About three dozen more were left floating; all were not dead; 
some appeared to be only stunned. : 

Post-mortem examination of a large number of these fish all showed similar 
effects: great capillary hemorrhage from branches of the mesenteric arteries, conges- 
tion of the liver and spleen, and invariably rupture of the swim bladder. Portions 
of the intestines were usually forced dorsally into the cavity of the swim bladder, 
where, of course, there was also much blood. In rare cases, there was rupture of the 
venous sinuses feeding the auricles. . 
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VARIATIONS IN DESTRUCTIVENESS. 


The first explosion and its results were typical of all the work done last sum- 
mer. Of course the results were not constant, for obvious reasons. The destructive- 
ness of the explosive varied according to easily recognizable conditions. It varied 
with (a) the charge of dynamite used, (b) with the depth of the water, (c) with the 
number of fish present in the neighbourhood of the explosion, (d) with their distance 
away, and (e) with the kind of fish. 

That the destructiveness varies with the weight of dynamite exploded, needs no 
demonstration. This is probably true of all explosives. Many different charges 
were used, usually varying from one cartridge up to eight. The larger charges did 
not always result in bringing up the larger number of fish, The number killed 
depended more upon the number of fish in the neighbourhood than upon any other 
condition. For example, a charge of 14 lbs. exploded in the Kingston harbour, west 
of Garden Island, did not bring. up a solitary fish, while one cartridge of 3 lb. weight 
in St. John harbour, New Brunswick, killed over 800 fish. 

The depth of the water was another important conditign affecting the destructive- 
ness of dynamite. Explosions were effected at depths varying from 14 to 300 feet. 
It produced little, if any, destruction of fish life at shallow depths, say, less than 10 
to 12 feet. The reason of this probably is, that at slight depths, the pressure result- 
ing from the explosion is not sufficiently great to rupture the swim bladder. One 
blast at 18 inches under the surface, sent up a column of water about 100 feet high; 
another blast about 8 feet below the surface sent up a narrow column about 60 or 70 
feet high. In neither case were fish killed, though some must have been present. 
At 10 or 12 feet below the surface, the explosion lifted a broad cone or mound of water 
6 or 8 feet high. At increasing depths, the surface disturbance became less and less 
marked, until at 45 fathoms or thereabouts, the only evidence of the explosion, after 
the noise and the tremendous blow on the bottom of the boat, was the appearance of a 
vast number of small bubbles of gas covering a diameter of from 40 to 60 feet. There 
was no upheaval of water. Evidently the large volume of gas generated at these 
depths is, on its way towards the surface, broken up into a large number of distinct 
bubbles, which separate as they ascend. 

As regards explosions at increasing depths, a few of our results may be tabulated 


as follows :— 


No. Expt. Wt. of Dynamite. Depth of Water, Depth of Cartridge, No. of Fish 
Lb. in feet. in feet. Killed. 
1 z 12 12 0 
2 14 14 12 0 
3 4 10 10 0 
4 4 26 18 300 
5 4 25 18 160 
6 3 24 18 35 


It is difficult to say whether in Nos. 1, 2, and 3 there were no fish present, or the 
pressure was insufficient to kill them. The probable explanation of the difference be- 
tween the number killed in No. 4, as compared with those in No. 5, is that many more 
fish were present in the vicinity in the former case than in the latter. 

No. 6 illustrates another variation in the effects of a dynamite explosion. In this 
instance not a single fish came up where the explosion occurred. About 30 yards away, 
seven or eight sunfish were killed outright—not a movement in one of them when 
picked up. A few moments later, a batch of perch and a few rock bass were seen com- 
ing to the surface about 60 yards away. Clearly, therefore, the number of fish killed 
varies directly with the number present, and varies also with their distance away from 
the site of the explosion. 

Lastly the number killed depends upon the kinds of fish. Those with a thin, 
delicate texture of the swim bladder are more easily killed than fish possessing a thick, 
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tough membrane. Pollock were very easily killed for this reason; cunner, very diffi- 
cult. 

Svated mathematically, the energy of the exploding dynamite varies directly with 
the amount exploded, and diminishes with the distance away, according to an undeter- 
mined law, which probably depends upon the relative position of the exploding charge 
to the bounding water surfaces, upon the nature of the bottom, and possibly also upon 
conformation. So far as-fish are concerned its effects upon them were found to vary 
(a) with the numbers near the site of explosion, (b) apparently with their depth be- 
neath the surface, and (c) with the strength of their tissues, especially the walls of the 
swim bladder, and the sensitiveness of the nervous system, though this last was diffi-- 
cult to demonstrate. 


CAUSE OF DEATH. 


As already indicated, the immediate cause of death is rupture of the swim bladder, 
and internal haemorrhage. The rupture is evidently due to pressure. When an ex- 
plosion occurs, there is a sudden liberation of gas tending to produce compression of 
the water at the site of the explosion The wave of compression travels outwards in all 
directions—upwards, downwards and sideways. The direction of least resistance is, 
of course, always towards the surface of the water—hence the upheaval which follows 
an explosion. Quite frequently we found three other marked injuries, especially in 
large fish like pollock. Often in these the liver was compressed into fragments, the 
ribs were detached from the vertebrae along the whole length, and the flesh (temporal 
muscle) over the skull, after the skin had been cut, could be raised from the surface of 
the bone, leaving it as smooth and clean as a piece of polished ivory. Here again, the 
cause of the dislocation of these structures was pressure. The fish is veritably flattened 
between the compression wave of the explosion on the one side, and the unyielding 
water on the other; the ribs are torn from their attachments, the liver crushed to 
pieces and forced backwards into the extra-peritoneal cavity, and the flesh raised clean 
off the flat bones of the head. The surgeon sometimes meets with a similar experience 
in accidents due to crushing. 


No external marks or injuries were visible on any of the fish, in either fresh or 
salt water. 


SINKING FISH. 


Very early in the investigation it became evident that besides those fish which came 
to the surface and floated, a number were merely stunned, and subsequently escaped, 
or were killed outright and sank to the bottom. This was important. The destructive- 
ness of dynamite took on a wider aspect than that of merely counting the slain. The 
wounded and missing had, if possible, to be accounted for. If one could put off a blast 
in a large pond, count those killed at the surface, drain the pond dry, and then count 
the living and dead lying on the bottom, the investigation could soon be closed; but 
this was not the way in which the problem was presented. Accordingly other methods 
of investigation had to be planned. A simple method, and one likely to throw some 
light upon these points, was to use the water telescope. This was done in some of the 
narrow channels off Canso. Cunner abound in the shallow waters along these shores 
and between the islands, and after some expert knowledge had been gained by using, 
first a stove pipe and then an old eaves pipe for an aquatic telescope, we put off a blast, 
and counted our ‘spoil’ Twenty-five dead floated belly up: that was one fact, or col- 
lection of facts, if you please. Then by the persevering use of our improvised telescope, 
one observer counted seven, and another of our party counted eleven dead cunner lying 
on the bottom. We recovered two of these. Port-mortem examination failed- to show 
particularly why they had sunk. There was great visceral congestion, and profuse 
hemorrhage. In one, the swim bladder was much torn, while in the other, the rupture 
was so small that no air could be found escaping, except when the whole animal was 
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placed under water and the swim bladder compressed. The smaller animals generally 
floated; the larger ones sank. : 

These results were, however, not satisfactory. In shallow water, explosions always 
stirred up the mud, and our crude telescope was useless. We determined, therefore, to 
make a tremendous ‘slaughter of the innocents,’ and with this end in view selected a - 
small bay, nearly west of Grassy island, and there, set off the largest blast of dynamite 
which was used during the season—ten cartridges. The noise was loud enough to have 
awakened the spectral inhabitants of the old French island. There was a tremendous 
upheaval of water and mud, and in ten minutes wind and tide had spread the dirty 
water all over the little bay. Twenty-eight dead came to the surface. On returning 
next morning, we could find only three dead fish lying -on the bottom, near where this 
explosion had occurred; that is, less than ten per cent had sunk in this experiment; in 
the previous one about thirty per cent. 

The next attempt that was made to throw fresh light on this important point was 
in St. John harbour. New Brunswick. As a preliminary to the real test, a visit was 
made to one of the salmon weirs at low water. In one compartment of the weir were 
found two full-grown salmon, one ‘fiddler’ (small salmon), and ten or twelve adult 
gaspereau. The time was noon of August 10th. That evening, of course, there was a full 
tide, and next morning another, so that there were these two chances for additional fish 
to join their fellows in the weir. At 8.80 next morning, the weir was visited in com- 
pany with the two fishermen who owned it, and one cartridge was exploded in. the 
compartment which we had previously examined. The two salmon at once floated to 
the top, also six or eight gaspereau. But the deadly effect of the explosive was brought 
out in another, and rather unexpected way. Almost simultaneously with the occur- 
rence of the explosion, an immense number of young gaspereau leaped from the water, 
and then fell back almost motionless upon the surface. They varied in size from 23 
to 5 inches in length. They came partly from inside the weir, but chiefly outside the 
inclosure, stretching away up towards the city. Evidently a school of these young fish 
was making its way up into the harbour, or they were leaving it. We counted over 800 
of them being driven away by the wind and tide, and estimated that as many of them 
sank as floated; but this was, of course, mere guess-work. 

After rowing along the path of these floating fish for half an hour, we returned to 
the weir, and awaited the falling of the tide. The tide in this harbour goes out so far 
that the floors of many of the weirs are left almost dry. We had no difficulty, there- 
fore, in determining the exact number of fish which sank. There they were, 27 gas- 
dereau varying from 7 te 12 inches in length, lying dead on the bottom; 7 others some- 
what larger on the average were swimming around in the scanty water remaining in 
the weir, and in company with these, 2 lively dog-fish which seemed to know perfectly 
well that they were in a trap. Here were the results which we had been looking for— 
8 or 10 killed and floating, 27 killed and sunk, and 9 alive. If the dynamite killed the 
young gaspereau in the same proportions outside the weir, as inside, then 2,500 of them 
lay dead at the bottom of the harbour in addition to the 800 which we had counted at 
the surface. 


CAUSE OF FLOATING. 


Nearly all the fish floated belly up; the sunfish lay more upon their side; lake 
trout on their back, but with the tail end deep in the water and head above it. Rup- 
ture of the swim bladder and escape of its gas ventrally so as to displace the centre 
of gravity, was probably the cause of the fish floating on their back. But a physio- 
logist can scarcely escape the conviction that the nervous mechanism for the main- 
tenance of equilibrium must have been paralyzed in all of them. Fish which die in 
water from other causes than concussion, say, from suffocation or from poison, lose 
their power of maintaining the vertical position, and in these cases they lie on their 
back because of muscular (i.e., nervous) inability to balance themselves. 
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WOULD IT PAY. 


An attempt was made to see whether a large catch of fish could be obtained in the 
open sea by means of dynamite. The fishermen at Grand Manan were said to have 
made it pay during the summer of 1900, and better still in 1901. At any rate, a young 
seaman whose acquaintance I made through Mr. C. H. Whitman at Canso, claimed 
to have used dynamite at Grand Manan during June and most of July, 1901. He 
said that ‘whereas only half a dozen vessels had used dynamite in 1900, there were 
about 90 using it in 1901. It was exceedingly effective with pollock, when they were 
plentiful and following the red shrimp, They used only one stick of dynamite and 
exploded it by a detonator and fuse two or three inches long. The men lighted the 
short fuse with a match or the burning tobacco of their pipes, and then threw the 
cartridge into the sea from the boat. They judged that the explosion took place about 
six feet below the surface, but could not say exactly to what depth the cartridge sank 
before exploding. Hundreds of pollock were killed by one explosion. He was of the 
opinion that from one-half to one-third of the fish sank and were-lost. Other fish 
were killed besides the pollock. When the shrimps are all eaten up or disappear, the 
pollock begin feeding upon herring and squid, and consequently separate widely from 
each other. Under these circumstances, it was not found profitable round Grand 
Manan to continue the practice—too few being killed to pay for the dynamite and the 
men’s time in collecting the scattered fish. Asked upon what grounds he had formed 
the opinion that from one-half to one-third sank, he answered that he had come to that . 
conclusion on two grounds: first, by watching the fish sinking after an explosion; and 
secondly, because on one occasion at Digby inlet he had seen a blast put off beside 
the wharf in order to kill pollock. After the tide went out they counted as many 
dead fish on the bottom as they had collected at the surface.’ 

Such was the substance of the man’s story. It remained for us to see how far 
our experience would confirm his. At the outset, let it be said that although there 
were six men on board the Vulcan, two being experienced fishermen, and all watching 
eagerly for results, it was generally agreed that it was impossible (by merely watching 
the surface) to form an opinion as to the number of fish that sank, as compared with 
the number which floated. We all saw one or two fish sink after some of the ex- 
plosions, but not one of us from our own observations could confirm the young fisher- 
man’s opinion that one-half or one-third sank. 

Our experience in St. John harbour compared with his in Digby inlet, showed 
that three times as many lay dead on the bottom, but they were not pollock. 

As regards our experiments in the open sea, the following were typical :— 


EXPERIMENT No. 1. 


Dynamite, No. of sticks. . : 

Depth-of water, in fathoms... 22.4.4... .« |: 

Depth of dynamite down in water, fathoms .. ...... .. 
Nécot-feh lalleds oe s:eueks ee ie ee eee er loc 2 


One or two fish were observed to sink and not come to the surface again. 


2 
i 
2 
0 


EXPERIMENT No. 2. 


Dynamites Nat oh sticker a8 2a? SOLO eee 

Depth of ‘water; in: fathoms. se FA ee ee, 

Depth of dynamite down in water, fathoms. . ee 
No.of fis billed 73) ch re a ee 2 ee Se ae eee 


bD bo -T 


EFFECTS OF DYNAMITE EXPLOSIONS ON FISH LIFE 27 


SESSIONAL PAPER No. 22a 


EXPERIMENT No. 3. 


Dy yriaiinte an Oat (SURG eee can ter arb eke Wher oid eels cee I oa a v4 
Depth of water, in Pathonies me Os Anarene Loi 45 
Depth of eennits down in water, one = Re os ED 3 
OMe Ol fist et ed <x oc a eee a ee ge oe POLLOCK % 


EXPERIMENT No. 4. 


I VIOTUILe,- NO. OL SULGKS ac 8. aa) tee ee ee re Wah 4 
Depth of water, in fathoms... .. .. 2 RE ee 45 
Depth of Pane down in water, eos Rav ice ae eae 8 
No. of fish killed. . Eng Nn 1 OR OR eH ce 1 


In experiments 3 and 4 the pollock were schooling all around the boat, evidently 
chasing squid, which could easily be seen in the water. The eight fish taken in ex- 
periments 3 and 4 were all very large specimens. It was hoped that as the explosions 
took place among considerable numbers of fish, a large ‘catch’ would be obtained, but 
such was not the case. 


EXPERIMENT No. 5. 


Wynsmite s Noswof isticke ics aed ee 2 
Depth of water, in fathoms.. .. .. ei aa Es 30 
Depth of ee down in water, es tees Seu eee UT ONE: 
No. of fish killed. . Se ees et tL ere itch 8 


In this case the dynamite was simply dropped into the sea, but in most of the ex- 
periments it was lowered a fixed distance by line. 


EXPERIMENT No. 6. 


Dynamite, No. of sticks: 00) AF NAG eee See ea ne. sits: 9 
Depth of water, in fathoms.. .. . Sty ee sae ee 30 
Depth of dynamite down in water, Vee PORTA es: 3 730 
No. of fish killed. . Teo. 0 


The dynamite was Bidched to a hea ieee ee iron aad Ate palo sion took place 
at the bottom. There was no upheaval of water. The bubbles of gas, already alluded 
to, came to the surface very quietly, and had to be closely watched for, in order to be 
seen at all. This was characteristic of all the deep explosions. 


EXPERIMENT No. 7%. 


Pyaamitete Naot set cks secu tm tememet ater ch aten ets figlti hf 2 
Depth of water, in-fathoms.. .. . shay th Oe Rae 40 
Depth of eee igs down in water, ee Oa: adsGa ok UDR DOM Da. 
No. of fish killed. . Ae ee ee alloc 5 


In this experiment it was at first supposed that no fish had been killed; but be- 
tween fifteen and twenty minutes after the explosion, one fish was picked up; five 
minutes later a second fish; a few minutes afterwards three more fish. They all ex- 
hibited the same pneulianiey, viz., that they made repeated and successful attempts to 
descend into the water, but, isa a few seconds they were compelled to come again 
to the surface. 
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EXPERIMENT No. 8. 


Dynamite, No.of Sticke.ie... ce ee ee eee 2 
Depth of water, in fathoms.. .. .. Migs Gee ee 30 
Depth of Perse down in water, nar aaron © 2 30 
No. of fish killed. . A, Pew Dae Cae Pee aes BORD 1 


This fish came up fifteen or aap minutes after the explosion. 


EXPERIMENT No. 9. 


Dynamite, No. of sticks." \.. ee scogalun Wier age Sete 2 
Depth of water, in fathoms... .. . CRA esc Violin SRA 30 
Depth of Gar down in water, eathous Pals ON eile eck 
No. of fish killed. . EIS aaa PAD pe Rt lpoligete 2 
EXPERIMENT No. 10. 
Dynamite,:.N of0d ,S0k8 94.245 saa SS eee eee Lee 2 
Depth of water, in fathoms... .. .. et eis 30 
Depth of dynamite down in water, fasion: ou Dee eer. 
No.of fish; killedocsycoc tars See ee ae ee, ne, Zane 0 


EXPERIMENT No. 11.. 


Dynamite, NG! OL Sticks 4 Nee ee ee ene oe 2 
Depth of water, in Phot bette iA Oy Ea elie i 30 
Depth of Shama down in water, fathoms. . dere: maps «CPE OMER: 
No. of fish killed. . Se re Re vee bat eel toe near a 0 


In 9 the two pollock came to the surface ten or twelve minutes after the explosion. 

Judging from our experience on the Vulcan, dynamite fishing cannot be made a 
commercial success out on the open sea. A few cunner were generally killed, but hay- 
ing no market value, were not counted in our results. We saw no young fish come to 
the surface during the whole day. Nor could it be said in our experience that pollock 
were frightened away. After the first day we were out on the bay, we heard that the 
owners of the small fishing boats were protesting against our operations, as likely to 
frighten away the fish from their usual haunts. But their fears were groundless, be- 
cause two days afterwards the pollock were back again in greater numbers than be- 
fore, and notwithstanding continued experiments on our part, the very best harvest of 
the season was reaped after our experiments had been concluded. Fishing folk, like 
other people, often ery before they are hurt. 


LOBSTER EXPERIMENTS. 


The young seaman already referred to, told a doleful tale of a poor lobster fisher- 
man, who suffered a heavy loss through the explosion of a single stick of dynamite. 
The fisherman had saved up his catches of lobster by confining them in a pound, in 
anticipation of a rising market. The pound is a cubical box made of wooden slats, 
ust close enough together to prevent the escape of the lobsters. The box is usually 
anchored out a short distance from shore, and as the water enters freely through the 
slats, the lobsters get enough aérated water to live on, if there are not too many of them, 
and if there is enough of a breeze blowing to create a current in the water. The 
young seaman’s story is that when the lobster fisherman had accumulated about 500 
animals in his pound, some mischievous or ignorant person put off a dynamite blast 
about 150 or 200 yards away, and killed every lobster. As he first told the tale, the 
lobster pound was 500 yards away, but on cross-examination he was compelled to re- 
duce the distance. 
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To test the accuracy of this story, six lobsters were obtained from a local fisherman. 
They were secured on the plea that the biologists required them for scientific purposes. 
The open season was over, and many of the lobster pots were lying high and dry along 
the shores, but on sailing out to the sand bar, or to Bass rock, it was easy to see that 
some of the fishermen were using lobster traps for ‘ scientific’ purposes as well as our- 
selves. > 

The first experiment consisted in putting off a blast of 3 large sticks of dynamite 
at a distance of 80 feet from a trap containing 2 lobsters, and at a distance of 40 feet 
from a small lobster that was tethered by a piece of twine. The explosion produced 
no effect whatever upon any of the lobsters. 

In the second experiment 2 large sticks of dynamite were exploded at a distance 
of 20 feet from the small lobster. The animal was uninjured so far as we could see. 

The third experiment consisted in setting off two sticks of dynamite within 10 
feet of a medium sized lobster. No result. wes 

Finally, 3 sticks were exploded 15 feet away from a trap which contained 5 lob- 
aters. These animals had all been used in the previous experiments. The explosion 
yverturned the trap, nearly overturned one of the piles on which the wharf was built, 
but it seemed to have no effect upon_the lobsters. 

We concluded, therefore, that the 500 lobsters of the sailor’s yarn had died—not 
trom the effects of a dynamite explosion, but from suffocation. ‘They had been con- 
fined in too small a pound for too great a time, and the explosion was co-incident with 
the fisherman’s discovery of their dying condition. 

Further experiments are necessary to determine the effects upon lobsters at con- 
siderable depths, ours being at 12 to 15 feet. 


ON THE OTTAWA RIVER. 


Experiments on the Ottawa river were conducted at only one point, viz., about 
half a mile telow L’Orignal village wharf. Twenty years ago, this point was con- 
sidered a fine spot for pickerel, but to our amazement we obtained nothing but bull- 
heads and suckers. The villagers and inhabitants generally claimed that the govern- 
ment dam at Carillon prevented the fish from coming up the river as they used to do, 
and that the better kinds of fish were decreasing in number. 


EFFECTS ON MINUTE LIFE. 


s 


After several explosions in fresh water and one or two at sea, a small tow-net was 
drawn over the site of the explosions and the material collected wags examined under 
the microscope the next day. Many living organisms such as copepods, phyllopods, 
&e., were found, and also dead ones, but it was impossible to determine whether the 
latter were dead when caught, or had died during the night. 

Are fish eggs and larve killed by dynamite explosions? Because, if they are, this 
is one of the strongest objections that can be urged against the practice. Here again 
surface netting failed to show that the percentage of dead eggs or larvae was increased 
to any appreciable extent. As is well known pelagic ova and fry both live near the 
surface of the sea, and it is difficult to understand how these, or any other tiny organ- 
isms could be killed by dynamite explosions any more than by the waves of a big 
storm. Of course, eggs which are laid on the bottom would certainly be destroyed, 
if they were near the site of any explosion, but further investigation is necessary on 
these points. 


EFFECTS ON THE NERVOUS SYSTEM.. 


The brains of a dozen fish, half of them killed by dynamite, and half caught by 
hook and line, were preserved and subsequently examined under the microscope, Leitz 
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objectives 3 and 6, and ocular 3 being used. On comparison with each other no dif- 
ferences could be observed in their minute structure as a result of their different 
inodes of death. One would expect that there should be differences, but none could be 
discovered by the methods which were employed. 


. KILLING OF SEAL. 


An interesting result was obtained at St. John, N.B., at the instance of the fish- 
ermen. They often lose many salmon, through the depredations of sea-lions or seal. 
These animals regularly frequent weirs and kill numbers of the imprisoned fish. The 
fishermen naturally wished to know if seals could be killed by dynamite. Fortunately 
one of these animals happened to come up the harbour just as our other experiments 
were concluded. The men rowed out, and a blast of two cartridges was thrown towards 
the seal just as he dived, forty or fifty feet away. After disappearing under water 
he must have swam towards the impending explosion. When the tide went out, 
greatly to the delight of the fishermen, he was found dead sixty or seventy yards away. 
A deep hollow in the mud marked the site of the blast. Blood was oozing from the 
eyes, ears and nose of the animal. Evidently he had been killed by fracture of the 


skull. 


CONCLUSIONS. 


1. A serious result was clearly, brought out in many of the experiments. Large 
numbers of immature fish were killed. Not one-third of those which came to the 
surface in fresh water could be sold in the market. Of course, immature fish are killed 
in other ways. Thousands of young fish perish in weirs all along our coast after every 
outgoing tide. Fishermen frequently leave them to rot upon the shore. The responsi- 
bility for this terrible destruction of immature fish rests in the first place upon the 
apathy and cupidity of the fishermen, and in the second place upon the Dominion 
government for allowing the slaughter to continue. Fishermen should be compelled to 
return immature fish to the sea, because so long as this destruction of young fisly is 
permitted in netting, it is manifestly unfair and inconsistent to prohibit dynamite 
fishing on the score of its wasteful destruction of immature fish. 

2. The second serious objection is the great waste due to the numbers which sink. 
It would be hardly fair to generalize upon the experiments at Canso and St. John. 
It is much safer to publish the facts, and the facts are that about one-third of the 
cunner sink, and that three gaspereau sink for every one that floats. As regards 
pollock, cod, salmon and other marketable fish, further investigation is necessary if a 
general conclusion is worth having. 

3. Further investigation is necessary also to determine more accurately the effects 
upon the microscopic life of our inland and marine waters, for such microscopic life is 
a necessary part of the sustenance of the finny tribes. 


Kineston, August 9, 1902. 
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ON THE FAUNA OF THE ATLANTIC COAST OF CANADA. 


An IntrropuctoryY REPoRT 


BY J. STAFFORD, M.A., PH.D. 


(Lecturer in Zoology McGill University, Montreal, Curator of the Canadian Marine 
Biological Station.) 


The establishment of a marine biological station for Canada offered an oppor- 
tunity for a zoological survey of our eastern coast waters. Although the task must be 
a long and arduous one, yet enough has already been done to indicate some interesting 
features in the Atlantic marine fauna and to show the advisability of continuing its 
investigation. Before the establishment of the station, thanks to the enthusiasm of 
certatin zoologists of Canada and of the United States, there had already been published 
a number of valuable lists of many classes of animals. But with the advantages of a 
portable laboratory, moving periodically and by successive stages along our coast, and 
equipped with the more necessary appliances, facilities have been furnished for a fuller 
systematic survey than was otherwise possible, The development of a marine labora- 
tory must itself be gradual, and in the initial stages of its growth we can not look for 
the same thoroughness or comprehensiveness of results as in the later stages to which 
fall the legacies of a more complete outfit for collecting, and improved apparatus for 
experimenting, together with a more inclusive library and an experienced staff. 

The biological station has been in existence since 1899; the first two seasons were 
spent at St. Andrews, New Brunswick, and the succeeding two at Canso, Nova Scotia. 

In the summer of 1899, several weeks before the carpenters had completed the build- 
ing at St. Andrews, a small but enthusiastic staff of workers ..mmenced researches 
there. A row-boator ahired sail-boat was alone available, ana much time was lost in 
reaching the best grounds, indeed it was often out of all proportion to the real time of 
collecting; but there was the advantage of a rich faunistic district, offering many faci- 
lities for collecting from shore. 

Tn 1900 there was built a 22-foot. gasoline launch which gave only a few weeks’ 
service and then had to undergo some change of fittings. A small steamer, the Annie, 
of St. Stephen, was hired for about the same length of time, in which longer trips were 
made. Altogether the work of the staff at St. Andrews occupied seven weeks of the 
first year, and fourteen weeks of the second. 

In the spring of 1901 the laboratory was mounted on a scow, built at St. John, 
and was towed around the coast by the Dominion fishery cruiser Curlew to Canso 
N.S.. Here, through the liberality of the Messrs. Whitman, one or more of the staff 
had the advantage of being frequently taken to the local fishing banks on their steamer 
Active, whose crew also often brought back ‘ curios ? captured by their trawl-hooks. On 
a few occasions also the same firm kindly gave the»use of their tugboat Vulcan, and 
several men, with which to test the 12-foot beam trawl used for experiments. 

Upon resuming work at Canso in 1902 the launch was put in order, and, while 
very useful for short distances, she proved not sufficiently speedy or even safe 
to venture out to deep water. As the station could not derive much benefit from the 
Active, herself and crew being employed for the greater part of our period of work by 
the wrecked Blaamanden, the staff was so far at a disadvantage. From a considera- 
tion of our means of locomotion up to the present, it seems worth while to mention 
that the first requirement of the stat’on is a vessel large enough and sufficiently sea- 
worthy to carry on work in deeper waters. This has been continually apparent at 
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Canso, where we could scarcely go any distance from home without being exposed 
to some danger in the open sea. The coast being bold and rocky yields little to 
the shore collector and, as a consequence, reliance had to be placed on netting and 
dredging. But these again we could only perform near shore and for the latter a 
rocky bottom ig unproductive. Rarely has the dredge been used beyond fifty fathoms, 
and this for two reasons: first, because of our inability to go far out from shore, and 
second, because of the impossibility of hauling up the dredge by hand from a much 
greater depth. 

Work was conducted at Canso 17 weeks in 1901 and 19 weeks in 1902—in the first 
of these years for a month before the arrival of the station, in the second, which was 
the longest term yet spent at the station, from May 1 to September 20. May and part 
of June were so cold and windy that it was unsafe to venture against the unman- 
ageably rough seas. Hence time was profitably spent in collecting from shore, exam- 
ining fish brought to the wharfs by steamers and schooners, or working over former 
collections made at the station. 

With these brief references to the areas examined, the time, spent in work each 
season and the means of visiting various localities it is appropriate to mention’ the 
methods of collecting. These of course differ according to the nature of the collect- 
ing ground and the kinds of animals sought. An excursion along the shore, especially 
after a storm, yields animals washed up on the beach, some of which, like sponges 
and jelly-fish, may have been brought long distances. An examination of the sea-weed 
may prove fruitful in crustacea, snails, worms and the like. With long rubber boots, a 
pail and a dip-net, one can wade in the water and look for ctenophores, shoals of shrimps 
and small fish. The turning over of stones between tide marks is most fruitful and reveals 
numerous species of worms, clams, &c., which may also be procured by digging with a 
spade into gravelly, sandy, or muddy ground in similar localities. About low-water 
mark is often to be found a different assemblage of animals, consisting of star-fish, 
brittle-stars, sea-urchins, sea-cucumbers, &c., and flat stones below the lowest tide- 
marks may she'tcr under them sponges, worms, molluscs, echinoderms, tunicates, &c., 
as well as the eggs and larve of many different species. Much can be learned by such 
procedure, and sometimes one may come upon rare specimens in the most unexpected 
positions. | : 

With a boat the piles of wharfs, the timbers of piers, the stakes of brush- 
weirs, the sides of ships below the water-line, may be examined; old lobster pots and 
such objects, that may have lain for some time in the sea-water, may be hauled up 
and searched; ang the shores of islands reached and investigated. On the way the 
water is scanned and the dip-net is kept to hand, a large net may be towed behind the 
beat, or small close-meshed nets may be towed along the surface or weighted to sink 
to different levels. These catch the small adult forms and larve that constitute the 
food of many fish, and some of the latter may be obtained by hook and line, while 
others may be secured in shallower water. To procure animals that live on the bottom 
a dredge, consisting of a quadrangular iron frame with a net attached at one 3ide and 
a bale at the other, is dragged by a long rope let out behind the boat. The flat jaws 
of iron serape off sponges, mollusca, echinoderms, &c., from the rocks which fall into 
the net behind, or collect shells and. stones with hydroids, bryozoa and tunicates attached 
or mud containing worms and shells. Both the propulsion of the boat and the hauling 
of the dredge are best performed by machinery, but the smallness of the station’s 
boats prohibits the use of a winch. Generally it has been found more productive to 
1ow the boat. Propelled by sail or by the engine the speed is usually sufficient to 
raise the small dredges off the bottom, but often good catches have been made by 
simply allowing the boat to drift with the wind or in a surface current. The beam- 
trawl, already mentioned, consists of a strong beam 12 feet long supported on runners 
2 couple of feet from the ground. Behind is attached a large long-pointed, coarse- 
meshed net of strong cord. The lower lip of this is strengthened by a rope weighted 
by small rods of lead, and hangg loosely on the ground into the depressions of which 
it falls. A rope bale is attached in front, and the whole is dragged by a long rope 
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after a vessel under considerable headway. This covers a greater area than a dredge, 
and besides collecting many of the same kinds of animals it also picks up larger 
objects and captures fish—particulary flat fish. 

We have hitherto considered only those animals that are to be found on the sur- 
face, or that live deeper in the sea, those that feed on the bottom, that burrow in the 
ocean-bed, or that creep over rocks or seaweeds. There are others that gnaw their way 
through and destroy the timbers of wharfs and ships, as well as those that creep 
over the surfaces of larger animals or fix themselves to definite parts of the skin or 
gills. One step further, and the collector may find animals that have penetrated into 
the bodies of others and have even become so completely reconciled to their new homes 
that they could not possibly continue to live if they were set free. 

Live animals taken to the labdratory can usually be kept some time by occasion- 
ally changing the sea-water. Better results are reached by supplying the small glass 
aquaria with sea-weeds, gravel, &. At Canso two coal-oil pumps were worked at the 
station so that both salt and fresh water were supplied to the laboratory tanks, and 
when necessary the aquaria could be thus continually replenished with fresh sea- 
water. In this way many animals, like sea-anemones, coulid be induced to expand their 
tentacles and give an opportunity for their study more conveniently than in their 
natural habitat. 

The first location of the station at St. Andrews presented many special ad- 
vantages. Its southerly sheltered situation implied, close at hand, a rich and varied 
fauna, while further out deep-water forms were also obtained, in Passamaquoddy 
bay and the entrance to the Bay of Fundy. Passamaquoddy bay, screened from the 
great Bay of Fundy by a chain of islands, is a body of water some 15 miles long by 
% broad. The tide rises and falls about 28 feet, making an enormous difference in the 
appearance of the shore and exerting a vast influence not only upon the habits of 
many marine animals, but even extending to the inhabitants of the coast. At many 
places the falling tide exposes this depth of nearly perpendicular rocks, in the crevices 
and fissures of which may be found numerous species of invertebrate animals. At 
other places the shore slants more or less gradually, leaving broad areas of rock, 
gravel, sand or mud, with animals adapted to every condition. Where the laboratory 
stood, on the east side of ‘the point,’ facing Malloch’s weir, the lowest tides receded 
nearly 400 yards. With the rising tide strong currents are swept inwards, between 
the islands, carrying hosts of marine animals. When the tide falls again numbers of 
these are left stranded on the beach, or confined in small pools easily accessible to the- 
collector. Approaching the large rivers that empty into the bay one finds other con: 
ditions, varying from saline through brackish to fresh water. Turn what way he will . 
an observer is likely to come upon the common star-fish in many colour-varieties, the sea- 
urchin and the sea-cucumber, among echinoderms. The mollusea are abundantly 
represented by the edible mussel, the horse-mussel and the clam, long and round 
whelks, the purple shell, the periwinkle, and the limpet. Nereis, Arenicola, Nephthys, 
Rhynchobolus, Lepidonotus, Amphitrite, and Lineus are common representative of 
the worms; while crabs, hermit crabs, barnacles and sand-hoppers are the commonest 
types of crustacea. A good many hydroids, polyzoa, and sponges may also be easily 
procured along shore. 

The best collecting places are reached at the period of lowest tides 
that occur only at the beginning and in the middle of each month. At such 
times one can wade into the water on the southwest side of the outermost limits of 
‘the point,’ near St. Andrew’s, and at arm’s depth feel under the projecting ledges or 
turn over flat stones that are never left uncovered and are not accessible at other 
periods. This is probably the best place on the coast for sea-peaches (Oynthia pyre 
formis), but many other animals such as Nudibranchs and Sunstars (Solaster) occur. 
Tn fine sand at about half-tide mark just south of ‘the bar’ by Malloch’s weir, I dug 
up the only specimens of Balanoglossus and of Edwardsia yet procured at the station. 
The north side and outer end of this bar are also good collecting places, where the 
sea-orange (Psolus Fabricti) may be picked by hand. The entrance to Katy’s Cove 


34 MARINE AND FISHERIES 


6-7 EDWARD VII., A. 1907 


furnishes numerous forms, among which may be mentioned Chirodota, under the 
mussel beds to the left of the railway bridge; and farther inwards, around the remains 
of a former dam, are large-sized limpets and tube-worms. Craig’s Ledges, on the- 
upper side of the entrance to Chamcook harbour, are resorts rich in sea-anemones, 
brittle-stars, &c., as are also tide-poois near the outer, rocky end of Pendleton’s 
island. In one of these, small enough to be jumped over and deep as one’s waist, 
supported by a big rock on the side towards the water, and situated at about half== 
tide mark, during two successive summers, a great collection of animals appeared, 
comprising many species, among which may be mentioned a brachiopod (Terebratu- - 
lina) which is usually procured only by dredging, and a tube-worm (Amphitrite). Near- 
by in fine sand occurs a species of Hnchytreus. Tne ‘ western block’ on the bar between 
St. Andrew’s and the island, and other places, were frequently visited and might be 
mentioned, but this must suffice. 

The dredge was used in the St. Croix river above Dochet Island, between Joe’s 
point and Robbin’s Town, off all sides of St. Andrew’s Island, up the bay towards the 
mouths of the Bocabec, Digdequash and Magaguadavie rivers, and once we went as far 
east as L’Etang and dredged scallops, landing on Frye’s island at low water when re- 
turning. Opposite where the station stood we dredged at many places round the light- 
house (Sand Reef Light) and off McMaster’s, Pendleton’s and Deer islands. We also - 
dredged off Pleasant point, and once went as far south as Eastport, Campobello island, 
and Lubec Narrows. This last is a rich and interesting region, and it is to be 
regretted that the staff were unable to examine it thoroughly as well as to visit Grand 
Manan. 

The fisheries of economic importance at St. Andrew’s are chiefly cod, haddock, 
pollock, herring, mackerel, and clams and lobsters. 

At Canso the tidal water rises and falls only about 4 feet, affecting but a narrow 
belt of the shore. There are few accessible rich collecting spots, the coast being gen- 
erally rocky with here and there small beaches of rounded stones, but seldom gravel, 
sand or mud. Wherever stones large enough for protection to animals and small 
enough to be moved by the collector do occur there is intolerably rough water pro- 
ducing friction fatal to delicate animal forms. At such places the stones, worn round 
and smooth by constant rolling and grinding, are heaped in enormous masses, while at 
other places they are laid out like pavement stones and solidly cemented into the beach. 

At low water mark the star fishes and sea-urchins, which are a feature of the St. 
Andrew’s region do not appear; these, however, may be found in limited numbers under 
wharfs or at places up the centre of Tickle channel; but sea-cucumbers, that at St. 
Andrew’s may be found clinging to the ledges or arranged by the score in beds below 
the lowest tide limits, are scarcely ever seen at Canso; only two or three that were 
brought from deep water were secuerd. Sea anemones flourish under the wharfs and 
especially at French Point, where large brown, gray, yellow and orange Metridia occur 
side by side in the fissures of rocks. At this point too the horse-mussel and the edible 
mussel occur, but the latter may be obtained abundantly at the ‘ breakwater’ (Grave 
Island). Clams are scarce, but may be found, together with a few razor shells (Solen), 
at Grassy Island and Publicover Beach. The large round whelk may be procured at 
Indian Cove, and the long whelk, together with the purple shell, the periwinkle, and 
little limpets, in small numbers at Glasgow Head. Various Nudibranchs live on the 
sea-weeds under certain wharfs, and fine specimens of olis papillosa under stones in 
the narrow channel between Piscatiqui and George Islands. Calcareous sponges, hy- 
droids, and bryozoa occur on the submerged timbers of wharfs or on the sea-weeds to 
be found there or especially at Oranberry Islands. Arenicola, Nereis, Nephthys and 
other worms may be dug up from Llanigan Beach, where the laboratory stood, and in 
Grassy Island Cove and Publicover Beach. The sessile barnacle, the sand shrimp and 
the crab are the chief crustaceans, but lobsters, so plentiful in deep water among the 
islands, may be occasionally seen lurking under the edges of rocks along shore. - 

Dredgings were made at various places in Chedabucto Bay, e.g., at Crow Harbour, 
on Hydra Shoal, across the entrance to the Gut of Canso, and from that eastward be- 
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tween Canso and Isle Madame as far as to Green Island. Near Canso, areas were 
dredged from Tickle Island to the eastward, encircling Derabie Islands and Cranberry 
Islands, to Cape Canso, and at many places in the harbours and between the islands. 

Professor Prince, Professor Ramsay Wright, and others had the opportunity of 
being on the Mackay-Bennett cable-repairing steamer, and I had the advantage of re- 
maining on board for a couple of days in Dover Bay and saw what animals were 
brought up on the cables as they were raised. 

The most successful places dredged during the two seasons were to the north-east of 
Tickle Island and Durell Island, and outward from the bell-buoy in a line with the 
- channel entering Canso Harbour from the west. Here occur calcareous and other 
sponges, a couple of species of sea-orange (Psolus), Myriotrochus, Eupyrgus, and one 
or two commoner Holothurians. Mussel shells dredged at the entrance to Grassy Island 
Cove have Crepidulas attached. 

Although Canso is not a point exceptionally favourable from which to collect in- 
yeterbrates in numbers, yet, in one way or another, specimens were procured of most 
of the species obtained at St. Andrew’s, besides a few others. Its proximity to some of 
the best fishing banks in the world is sufficient proof that there exist somewhere in the 
adjacent waters vast quantities of smaller animals wpon which the fishes feed. The 
most valuable of these fisheries, as is well known, are the cod, haddock, pollock, 
mackerel, salmon, halibut, the lobster, and the squid. 

As the member of the staff charged largely with the collection of specimens and 
their storage for purposes of study, &c., a vast amount of the material obtained since 
the station was founded has passed through my hands. In spite of an inadequate 
supply of literature necessary for accurate determination of species, I have been able 
to prepare a list, which when finally revised will be a basis for future work. I 
shall give here a list of the Porifera, the Coelenterata with the exception of the smaller 
hydroids, and the Echinodermata, and propose in further papers to add to the present 
ecntribntion, after the snecimens have been more completely worked over, and others 
collected from more northerly areas. 


PORIFERA. 


Ascortis fragilis, Haeckel—St. Andrew’s, Canso. 
Leucosolenia cancellata, Verrill—St. Andrew’s Canso. 
Sycon protectum, Lambe—Canso. 
Leucandra cyathus, Verrill—Canso. 
Amphoriscus Thompsont, Lambe—Canso. 
Polymastia robusta, Bowerbank—St. Andrew’s. 
Suberites suberea, Johnston—Canso. 
Halichondria panicea Johnston—St. Andrew’s, Canso. 
Reniera aquaeductus, O. Schmidt—Canso. 
Eumastia sitiens, O. Schmidt—St. Andrew’s. 
Chalina oculata (Pallas), Bowerbank—St. Andrew’s, Canso. 
Chalina Sp.—Canso. 
Pachychalina, Sp.—St. Andrew’s. 
Myzilla Behringensis, Lambe—St. Andrew’s, Canso. 
Desmacidon palmata, Johnston—Canso. 
Esperella lingua, Bowerbank—St. Andrew’s, Canso. 
Esperella modesta, Lambe—Canso. 
Plakellia abides J ohnston—Canso. 
(on brachiopods) ---St. Andrew’s, Canso---Sponge, genus 
and species undetermined. 
(Tall, rough cylinders, on rocks)---Canso---Sponge, genus 
and species undetermined. 
Halisarca Dujardinti, Johnston—Canso. 
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COELENTERATA. 


Ptychogena lactea, A. Agassiz (medusa)—St. Andrew’s. 
Tiaropsis diademata, A. Agassiz (medusa)—St. Andrew’s. 
Tima formosa, L. Agassiz (medusa)—Canso. 

Polycanna Grenlandica, Peron et. Lesueur (medusa)—Canso. 
Physalia pelagica, Lamarck—Canso. ; 
Cyanea arctica, Peron et Lesueur—St. Andrew’s, icause! 
Aurelia flavidula, Peron et Lesueur—St. Andrew’s, Canso. 
Alcyonium rubiforme, Ehrenberg—Canso. 

Alcyonium carneum, L. Agassiz—Canso. 

Alcoyontum Sp. (big, lilac-like)—Canso. 

Epizoanthus incrustatus, Duben and Koren—Canso. 
Edwardsia sipunculoides, Stimpson—St. Andrew’s. 
Metridium dianthus, Ellis—St. Andrew’s, Canso. 
Chondractinia nodosa, Fabricius—Canso. 

Actinauge Verillu, McMurrich—Canso. 

Stomphia carneola, Stimpson—St. Andrew’s, Canso. 
Actinostola callosa, Verrill—Canso. 

Bolocera Tuedie, Johnston—Canso. 

Pleurobrachia rhododactyla, L. Agassiz—St. Andrew’s, Cianso. 
Bolina alata L. Agassiz—St. Andrew’s, Canso. 

Idyta roseola, L. Agassiz—St. Andrew’s, Canso. 


| ECHINODERMATA. 
Cucumaria frondosa, Gunnerus—St. Andrew’s, Canso. 
Cucumaria calcigera, Stimyson—Canso. 
Cucumaria minuta, Fabricius—St. Andrew’s, Canso. 
Psolus Fabric, Duben and Koren—St. eee Canso. 


Psolus phantapus, Linneeus—Canso. 


Thyonidiwm productum, Ayers—Canso. 

Chirodota ferruginea, Verrill—St. Andrew’s. 
Myriotrochus Rinkti, Steenstrup—-Canso. 

Hupyrgus scaber, Lutkei—Canso. 

T'rochostoma ooliticum, Pourtales—Canso. 

Asterias vulgaris, Stimpson—St. Andrew’s, Canso. 
Astervas polaris, Muller & Troschel—Canso. 

Solaster endeca, Retzius—St. Andrew’s, Canso. 
Solaster Syrtensis, Verrill—Canso. 

Crossaster papposus, Fabricius—St. Andrew’s, Canso. 
Ctenodiscus crispatus, Retzius—St. Andrew’s, Canso. 
Pteraster militaris, Miiller—St. Andrew’s, Canso. 
Cribrella sanguinolenta, Miiller—St. Andrew’s, Canso. 
Ophioglypha Sarsi, Liitken—St. Andrew’s, Canso. 
Ophioglypha robusta, Ayres—St. Andrew’s, Canso. 
Ophtoglypha nodosa, Liitken—Canso. 

Amphipholis \elegans, Leach—St. Andrew’ s, Canso. 
Ophiopholis aculeata, Linneus—St. Andrew’s, Canso. 
Ophiacantha bidentata, Retzius—St. Andrew’s, Canso. 
Gorgonocephalus Agassizti, Stimpson—St. Andrew’s, Canso. 
Strongylocentrotus Drobachiensis, Miiller—St. Andrew’s, Canso. 
Echinarachnius parma, Lamarck—St..Andrew’s, Canso. 
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A FURTHER REPORT UPON THE EFFECTS OF SAWDUST ON FISH 
LIFE. 


By Proressor A. P. Knigut, M.A., M.D., &c., QueEn’s University, Kineston. 


The following investigation was begun in the year 1900, at the suggestion of Pro- 
fessor Prince, the fish commissioner for the Dominion of Canada. In the previous 
year Professor Prince had summarized in a most admirable way the effects of different 
kinds of pollutions upon fish; and, in order to do this, had consulted a great mass of 
scientific literature emanating from investigators in both Europe and America. One 
of the things which struck him as most remarkable was ‘the painful lack of scientific 
demonstrated knowledge as regards the effects of sawdust upon fish life.’ The onerous 
and exacting duties of his office precluded him from undertaking any lengthened series 
of scientific experiments himself. But from the very start of research work at the 
Dominion Biological Station he impressed upon the workers the importance, of certain 
fisheries problems which he desired to have solved. Among these was the sawdust ques- 
tion. 

Up to 1899, when Professor Prince wrote the report alluded to above, he had ample 
opportunities, during the course of his official visits to different parts of Canada, of 
making observations upon sawdust-polluted streams, and ag a result of these observa- 
tions he reached the conclusion that, ‘so far as our present knowledge goes, sawdust . 
pollution, if it does not affect the upper waters, the shallow spawning grounds, appears 
to do little harm to the adult fish in their passage up from the sea. . . . There isno 
case on record of salmon, or shad, or any other healthy adult fish being found choked 
with sawdust, or in any way fatally injured by the floating particles.’ 

The Dominion law was, however, against Professor Prince’s views on the matter, 

and in 1901, the Ontario Fisheries Department proceeded to enforce the Dominion Act. 
Three mill-owners were fined for passing sawdust and shavings into streams containing 
protected fish, and many others were warned. 
The Deputy Fish Commissioner for Ontario, Mr, S. T. Bastedo, held views the 
very opposite of these expressed by Professor Prince. In-his annual report for 1899, 
Mr. Bastedo says: ‘ There can be nothing more destructive of fish life than the deposit- 
ing of sawdust in the rivers and lakes.’ 

When two experts hold views so diametrically opposed as those of Professor Prince 
and Mr. Bastedo, the average member of parliament may well be excused from holding 
any views at all upon the subject; and yet he is forced to take some stand on the sub- 
ject of prohibitive legislation? There has been a law against throwing mill refuse into 
the rivers of Canada ever since 1860. Certain streams were exempted from the opera- 
tion of that law right down to 1899. The practical question, therefore, now facing the 
fish commissioners in the various provinces is this: ‘ Shall the law be enforced?’ 

Evidently the whole subject should be reported upon by disinterested investiga- 
tors, and the law should be neither repealed nor enforced until their judgment is re- 
ceived. 

The literature of the subject helps us very little. Previously to 1888 there were 
frequent references to it in the annual reports and bulletins of the United States Fish 
Commission; but the experts were by no means unanimous in their judgments, as is 
evident from the following editorial published in Forest and Stream. in 1899 :— 
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‘ The effeect of sawdust in Jakes and streams has been discussed by many writers and 
with conflicting opinions. ; 

In the second part of the Report of the United States Commissioner of Fish and 
Fisheries, 1872-73, Mr. James W. Milner gives the result of his observations on the 
great lakes. Speaking of Green bay, he says that whitefish were formerly taken in 
abundance in the spawning season in a number of rivers emptying into this bay; but 
sawmills are numerous at present on all of these streams, and the great amount of 
sawdust in the rivers has caused the whitefish to leave them. The effect of the sawdust, 
he states, is to cover up the spawning grounds and destroy the food of the fish. Wat- 
son, in the third part of the same report, charges the sawdust with the destruction of 
the purity and aérated condition of the water, so changing its character as to revolt 
the cleanly habits of the salmon. He mentions the experience of Mr. Arnold, who had 
seen the gills of salmon filled with sawdust. Mr. Mather, in Transactions American 
Fisheultural Association, 1882, and in these columns of the same year, thinks that saw- 
dust is destructive to the young by covering up the spawning grounds, and by polluting 
the water with turpentine from the pine and tannin from oak. 

Mr. J. J. Brown, of Ludington, Mich., in Bulletin V., United States Fish Com- 
mission, charges the sawdust and shingle shavings dumped into Lake Michigan with 
the annihilation of the feeding grounds of fish. The statements of ‘Sportsman’ and 
Livington Stone in recent numbers of this paper, are very positive as to the deleterious 
influence of sawdust in polluting the water, killing the young and promoting the 
growth of fungus. Mr. Stone believes that after the spawning grounds are covered 
with sawdust the stream can produce no more trout. 

Charles G. Atkins, in Part II., Report of United States Fish Commission, speaks 
of the Penobscot river. He finds that sawdust has interfered with the success of cer- 
tain fishing stations, but the salmon are not prevented from ascending to their spawn- 
ing beds, which are free from obstruction and seem to suffer no injury from the refuse. 

Professor H. Rasch, an eminent authority in Norway, communicated his views on 
the sawdust question to the Norwegian Hunting and Fishing Association in 1873. He 
admits that rivers on which there is considerable cutting of timber gradually become 
more and more destitute of salmon, but thinks that the injury is not to the fish directly, 
but is caused by limiting and partially destroying the spawning grounds. He cites the 
River Drammen, which was greatly polluted by sawdust for many years, and in which 
the salmon decreased constantly, until the fishermen at Hellefos begun hatching them 
artificially and planting the fry annually. Having access to the upper part of the 
river, which was comparatively free from sawdust, the ascending fish seemed to be little 
affected by the mill refuse from below Hellefos. His opinion, based upon experience 
on the Drammen river and the Soli, was that unless the salmon are prevented by im- 
passible dams from ascending above the mill Jocations, the sawdust will not drive them 
from the streams nor materially injure them. Pzscator, Charles Hallock, and Milton 
D. Peirce have produced statistics and observations to prove that sawdust in streams 
of Nova Scotia and Massachusetts has not injured the fishing for trout, and has not 
unfavourably affected any of the river fisheries. 

From the foregoing survey it will be evident that there are two sides to the ques- 
tion as to the influence of sawdust in streams and lakes, and it may be possible that 
some of the states which have legislated against the deposit of this substance in certain 
waters have placed unnecessary restrictions upon an important industry. Unless 
spawning grounds are actually covered and feeding grounds destroyed, there would 
seem to be no case against the sawdust. At all events, the instigators of this legisla- 
tion should produce evidence of deleterious effects to be remedied by legal enactments, 
and show that such pollution is necessarily and always fatal, and cannot be mitigated 
by measures to aid the ascent to the spawning beds.’ 

Since 1889 the references to sawdust are ‘few and far between,’ and when its 
poisonous effects are asserted, the responsibility for the statements is placed upon 
fishermen or fish dealers. Even the international commissioners of 1893 made no 
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dogmatic statements of their own, but simply submitted the statements of witnesses 
whom they had examined. 

The experimental part of my work was begun at the Dominion Biological] station, 
St. Andrews, N.B., in 1900, and has been continued since then in the biological labora- 
tory of Queen’s University, Kingsten, Ontario. The river work consisted of a few 
weeks’ study of the Bonnechere, a tributary of the Ottawa: 

Those who are interested in the details of my experimental a are referred to 
the Transactions of the Canadian Institute, Vol. VII., 1903, under the article ‘ Saw- 
dust and Fish Life.’ 


SINKING OF SAWDUST. 


Numerous observations were made upon the sinking of sawdust. The general 
method of experimentation was to add known volumes of sawdust from different kinds 
of wood to separate vessels containing a measured volume of water. The sawdust was 
generally dropped quietly upon the top of the water. As a rule, the particles of saw- 
dust began to sink the moment the sawdust touched the water. This was particularly 
true if the particles were fine; but there were considerable variations in the rapidity 
with which sinking occurred. So far as could be determined by laboratory experi- 
ments, the rate of mine varied with (a) the size of the dust particles, (b) the way 
in which they were made, (ce) the motion of the water, (d) the dryness of the dust, 
and (e) the kind of wood. 

Large particles sink more slowly than small ones, because the latter are more 
easily penetrated by the water. 

Large saws which strike logs with great force (as in a sawmill) compress the 
wood, drive out the air imprisoned in the cells, and produce sawdust that sinks 
quickly. 

Sawdust sinks slowly in perfectly calm water, such as a standing vessel. If the 
vessel be tapped gently on the side, the sawdust sinks much more quickly. 

lf thrown into rapidly flowing stream, sawdust is carried downwards until it 
reaches pools, eddies, or comparatively calm stretches; it then sinks and forms saw- 
dust beds. Some of these are of great extent along the Ottawa river. 

Sawdust from different kinds of wood arranged themselves in the following order 
as regards rate of sinking.— 


1. Oak. : 

2. White pine, 50 to 80 per cent of it in 2 or 3 minutes. 
3. Maple. 

4, Cedar. 

5. Elm. 


But it must be remembered that the particles in my experiments differed from 
each other in size and in the moisture they contained, and consequently different 
results might easily be obtained by other observers. The important point is that 
all kinds of sawdust sank in a few minutes in agitated water. 


EXTRACTS FROM SAWDUST. 


When sawdust was placed in a clean bag, and the bag sunk to the bottom of an 
aquarium by means of stones, there oozed out of the sawdust a yellowish, brown liquid 
which lay along the bottom of the vessel. (See fig. 1). In a number of experiments 
this brownish water occupied 13 inches at the bottom of an aquarium containing 
water to a depth of 164 inches. The overlying water remained clear and colourless for 
several days when pine sawdust was used. In the case of cedar, the aqueous extract 
diffused upwards into the clear water, but never rendered it so dark as that which lay 
at the bottom. When the brown water was siphoned out, the sawdust soon dis- 
coloured more of the clear water. Evidently the water was dissolving out from the 
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sawdust some soluble material which was stored in the wood. This yellowish brown 


solution was found to be exceedingly poisonous to fish eggs, fry, living organisms suit- 
able for fish-food and adult fish. 


SOURCE OF POISON. 


In order to understand the source of this poison we must try to get a clear idea of 
the minute structure of trees. This can be done only by the aid of the microscope. 
With this instrument, it is easy to see that all parts of young plants are made up of a 
vast number of very small bladder-like compartments called cells. In older plants and 
trees, these cells lengthen out and are then called vessels. It is important to note that 
every cell or vessel consists of two principal parts, (a) the outside covering or cell wall, 
end (b) the inside matter or cell contents. If one were to imagine the cells in the comb 
of a honey bee shrinking into such a small size that each one would be almost invisible, 
then a very good idea would be obtained of the minute structure of a tree. The wax 
would correspond to the walls of the cells composing a tree, and the inclosed honey 
would correspond to the cell contents. 

In aquatic plants, like pond silk, the cells are cylindrical and placed end to end, so 
as to form the long slender threads. In flat leaves: the cells are arranged side by side 
‘ in two or more layers, so as to form the flat surface; in stems they are packed side by 
side and end to end. Thus, trunk, branches, bark, roots, flowers and fruit are all made 
up of these cells. In different plants they differ vastly in shape, size, thickness of walls 
and contents. Bacteria are plants consisting of single cells; pines are composed of 
millions of cells. In all plants also, the protoplasm, which is the central, living, moving, 
sensitive part of the cell, manufactures different substances, and either packs these in 
the cell as reserve material, which is the case in the higher plants, or throws them out 
of the cell altogether as dead waste, which is the case in many of the bacteria. 

In order, therefore, to find out more definitely, if possible, the source of the poisons 
given off by sawdust, we must look more closely at the contents of wood cells. 


CELL CONTENTS. 


Young cells are filled at first with protoplasm only. As time goes on, sap forms 
in the cell and accumulates as small drops in the protoplasm. The sap consists of 
water and nutritive material dissolved in the water. These two stages in cell life are 
represented in Figures 2 and 3. Somewhat later, other substances which have been 
formed by the activity of the protoplasm are stored in the cell, along with the proto- 
plasm and cell sap. Among the commonest materials thus stored in cells are sugar, 
starch, oils, such as olive, castor, linseed and palm oil; resins, gums, jellies, alkaloids, 
pigments, acids, such as malic, citric, tartaric and tannic, essential oils such as tur- 
pentine. 

In the pine family there is stored in the wood and bark cells an abundance of 
crude turpentine and resin. The Norway spruce of Europe furnishes, from cells, 
turpentine and Burgundy pitch. The yellow pine of the southern United States yields 
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spirits of turpentine by distillation of the crude turpentine which runs away from the 
trees when they are tapped. The residue after the distillation is known as resin, 


Fig. 2.—Very young cells without 
cell-sap. 


Fig. 3.—Cells ee cell-wall; protoplasmic 
contents with cell-sap. 


Now the source of the poison in the yellowish brown water is unquestionably the 
material stored in the wood cells. As each cell or vessel is microscopic and contains 
only a very small quantity of poisonous material, and as the cell wall must be broken 
open in order to let out the cell contents, it follows that the greater the number of cells 
that are opened, the greater will be the quantity of turpentine, tanin, &c., poured out. 
Hence a saw-log completely converted into sawdust would give out the maximym of 
poison, whereas a similar log sawn into boards, slabs and edgings would give out a 
much less quantity. Pulp mills will give out the maximum of stored material. So will 
beet-sugar factories. 

The total waste in manufacturing saw-logs into inch boards varies from 25 per 
cent to 35 per cent of the whole log. Of this total waste, about 13 per cent is sawdust. 
The proportion of refuse varies (1) with the size of the logs, (2) with the kind of 
lumber into which the logs are sawn, and (8) with the width of the cut made by the 
saw. 


PULP MILL POISON. 


My St. Andrew’s experiments determined the percentage of poison from a sulphite 
pulp mill which is fatal to fish life, but so far as I know, the percentage of poison from 
a mechanical mill has never been determined. A provisional conclusion, however, may 
be fairly based upon some of my experiments to be described later in this paper. 


QUANTITATIVE DETERMINATIONS. 


A quantitative determination of the solid matter contained in the yellowish 
brown water was made by evaporating 1,000 c.c. of it, at 100° C., in a platinum cru- ° 
cible, and then weighing the rest. 

The following results were obtained from white pine solution :— 

M.gs. 
1. Solid matter from 1000 c.c. water, the sawdust soaking for 
four days.. .. ce NA 1S60 
2. Same sawdust sith Hs fa: vitor: filtered ae. and fresh 
water added and allowed to stand for five days. Solid.. 260 
CEDAR SAWDUST. 
1. Solid matter from 1000 c.c. water, the cedar sawdust soak- 


ing for four days.. .. eae ee bi 
2. Same sawdust with first acl filtered off, feed ste added 
and allowed to stand five days....... TS19R OE) RENATO 


3. Same operation repeated. Soaking five divs Ae Apo) ae g 
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These determinations indicate clearly enough that the stored material in wood 
cells comes away in diminishing quantity every time fresh water is added to saw- 
dust.* : 


WHITE PINE. 


A long series of experiments were made with water obtained by soaking 360 
grams of white pine sawdust in 7000 cc. of tap water and changing the water at 
irregular intervals. During a period of three weeks the water was changed twenty 
times. In 1,000 c.c. of the twentieth solution, there was found to be 80 m.gs. of solid 
matter dissolved out of the pine cells. During every day almost of the three weeks, 
the effects of the poisonous water were tested by immersing fish eggs, adult perch, 
aquatic worms, tadpoles, copepods, daphnia, hydra, vorticella and black bass fry in 
the water, and in every instance death followed sooner or later. Sometimes death 
took place in a few minutes, sometimes in a few hours, the result depending upon the 
strength of the solution. When air was made to hubble through the poisoned water, © 
the animal lived somewhat longer. 


CEDAR SAWDUST. 


A similar series of experiments were carried out with cedar sawdust. In this 
case, 400 grams of sawdust were soaked in 7000 cc. of tap water. The water was 
changed 30 times during a period of five weeks, and a 1000 c.c. of the last solution 
of it—were found to contain 155 m.g.s. of solid matter. The water was tested almost 
daily by immersing animals in it, Just as in the case of pine extracts. The cedar water 
was found to maintain its poisonous character for a longer time than pine. In other 
words, cedar wood cells contain more poisonous matter than pine wood cells. 


EXTRACTS QUICKLY SOLUBLE. 


The experiments hitherto described would seem to indicate that some considerable 
time was required for the water to dissolve out the poisonous extracts from white pine 
sawdust, but such is certainly not the case. This was clearly shown in the following 
experiment, Fig. 4. Two minnows were confined in a bottle containing 600 c.c. water 
and eighteen grams of white pine sawdust. Fresh water was made to enter and leave 
at the rate of 100 c.c. per minute. The inlet tube passed straight to the bottom of the 
vessel, and its lower end was therefore buried in about an inch of sawdust. One animal 
lived forty minutes, the other fifty. When the incoming water was reduced ‘to 80 @.e. 
per minute three minnows lived only from three to five 
minutes. When the fresh water entered at the rate of 125 c.c. 
per minute, minnows lived from twenty to ninety minutes. 
The control animals were kept for a week in a similar bottle, 
without sawdust, of course, and with water coming in at the 
rate of 110 c.c. per minute. In these experiments the poisonous 
. extracts must have been coming away all the time. The 
moment the bottle was full of water the minnows were slipped 
into it. Consequently, when the fish were killed in five min- 
utes, the 600 c.c. at first in the bottle, and 400 ¢c.c. Additional 
water were poisoned. When they were killed in ninety min- 
utes, no less than 11,250 cc. were poisoned. That is, the per- 
centage weight of sawdust to poisoned water was ‘16 per cent. 
This determination is important, as we shall see later, when 
we come to compare it with the percentage of sawdust thrown 
into the Bonnechere river. 


Outlet. 


COMPARATIVE RESULTS. 


After obtaining the general results indicated in the preceding part of this paper, it 
seemed desirable to plan a series of experiments that would show comparative results 
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at a glance. With this end in view, two grams each of different kinds of sawdust were 
placed in shallew circular dishes containing respectively, 300, 400, 500, 600, 700, 800, 
900, 1,000, 1,200, 1,500 and 1,700 c.c. of fresh water. After soaking for about five hours 
in each case, a minnow was placed in each of the dishes. The length of time each 
animal lived was carefully noted, except in those cases where death occurred during 
the night. _The results are given in the following tables :— 


Wuitse Pine Sawpust. 


Time at which 
Time Soaking. minnow Results. 
was immersed. 


Brn Volume 
Seeds: Water c. c. 


2 grams. 300 From 10 a.m. 2.43 p.m. Lived about 9 minutes. 
" i i 400 ! " " '" 
WY 500 WwW " " te 
! 600 W "W hl W 


" 800 u " tt 10 minutes, - 
3 


Ontario Rep PINE. 


2 grams. 300 10 a.m. 2.47 p.m. Lived 47 minutes. 

" 400 " W W 50 W 

" -500 wt " " 50 W 

" 600 " " " 1 hour and 28 minutes. 

" 700 " " " ak 14 " 

" 800 " " " 1 " 14 " 

WwW 900, W W " ib W 53 Ww 

" 1000 a " " 2hours and 20 " 

La 1200 Ww a a i 50 

" 1500 " " " 3 " 45 " 
" 1700 " " " @ '! 45 " 


" W 


OntTARIO CEDAR. 


2 grams. 300 From 10 a, m. 2.33 p.m. Lived . minutes. 
" 400 " " " A 


" 1200 " " " 1 hour. ‘ 
" 1500 " " H akS «ir et 48 minutes. 


'" 1700 1] " " Laie et 55 "W 
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Weight ; Time at which | 
of a oe depos minnow Results. 
Sawdust. wah AA 8 was immersed. ? 
_ —— 
2 grams. 300 10.15 a. m. 2.51 p.m. Lived 6 minutes. 
i) 400 " "W " 6 W 
! 500 " Ww W 15 " 
" 600 " : " Ww 53 W 
" 700 ; ! W W 43 YW 
" 800 " " '"t 1 hour and 9 minutes. 
" 900 " " Jumped cut of dish unnoticed. 
" 1000 " " Lived 1 hour and 32 minutes. 
W 1200 W wt W af! W 36 "W 
W 1500 ! W " S i 50 " 
" 1700 " " anes: " 29 " 
; HeMLock Bark. 
Bark. | 
2 grams. 300 19.10 a. m. 2.36 p.m. Lived 55 minutes, 
" 400 " " | aw 1 hour and 32 minutes. 
W 500 W " uM 1 / vy 43 Lf 
W 606 ial " " il " 49 i] 
'" 700 " tt | " 2 hours. 
" 800 " " '_« 1 hour and 32 minutes. 
" 900 " " ‘Jumped out of dish unnoticed. 
" 1000 " " ‘Lived 2 hours and 18 minutes. 
WW 1200 "W " " 3 " 24 't 
" 1500 ia) " " 4 W 
W 1700 Ww W | W 4 W 15 "W 
Harp Marie Sawpust. 
2 grams. 300 eee eet eat ae Lived 2 hours and twenty minutes. 
" 400 " " July 21,10a.m. Still alive. 
" 500 y " | " 16. Died last night. 
" 600 " " " 21, 10 a.m. Still alive. 
" 700 " " W426. Died last night- 
" 800 " '" 't 21, 10 a.m. Still alive. 
" | 900 " " _ Lived only 2 hours. 
" 1000 " " July 18. Died between 4 p.m. and 
8 p.m. 
" 1200 " u Lived 3 hours and 30 minutes. 
" 1500 u " he 18. Died between 4 p.m. wad 
8 p.m 
" 1700 | " " July 20. Died s p.m. 
This experiment was discontinued July 21, 10 a.m. 
ONTARIO CEDAR Bark. 
2 grams. 300 10.20 a.m. 2.41 p.m. Lived 37 minutes. 
" 400 " " «1 hour and 20 minutes. 
" 500 i" " " 50 minutes. 
" 600 " " | " 50 " 
" 700 " i » 1 hour and 20 minutes. 
" 800 " u " 1 " ok "t 
ty 900 “yy " " 1 " 40 " 
" 1000 " W | " A " 57 wW 
" 1200 '" " | " 2 hours 10 "W 
" 1500 | " we " 4 " 
" | 1700 | " " " 4 " 20 " 
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Exim Sawnpust. 


45 


Sawdust. 


Volume 
Water c. c. 


2 grams. 


“ Time 
eee at which minnow 
B: was immersed. 
10.44 a.m. 
July 15. 3.30 p.m 


Results. 


Lived 4 hours and 30 minutes. 


Died 10 a.m. July 16. 
Lived 1 hour and 30 minutes. 
» 2 hours and 30 " 

" i bour and 30 " 
July 21,10a.m. Still alive. 
" ne Died last night. 

" 2 ° W W 

Lived 1 hour and 30 minutes. 
» 4 hours and 30 " 
»  lLhour and 30 " 


This experiment was discontinued July 21, 10 a.m. 


Oak SAwDUwust. 


LSS SSS SSS a Ge 


2 grams. 300 |Since 10.15 a.m.| July 23. 2.30 p.m...|Lived 2 hours and 30 minutes. 
of 23rd. 
Ww 400 " tt " Ne "W 30 W 
int 500 wt ai Ww 3 W 30 Wt 
" 600 "W W W 7 W 30 W 
if 700 W W O ‘ A hy 30 Ww 
Ls { One lived 2 hours and 20 minutes. | 
" 800 " 2 animals. 1 Suly 2 re F Die Flan’ night. 
; ne lived 7 hours and 30 minutes. 
ys oa u 3 animals. {Saty 24. Died last night. 
" 1000 " " July 25. Jumped out unnoticed. 
" 1200 " " » 80,9p.m. Stillalive. Releaged. 
" 1500 " " Lived 3 hours and 30 minutes. 
" 1700 " " July 25,3 p.m. Dead. 
Asu SAwDpDUvSsT. 
2 grams. 300 10.48 a.m. |3.30 p.m. July,15...|July 21, 10 a.m. Still alive. 
of July 15. 
" 400 " " Lived 1 hour and 30 minutes. 
" 500 " " July 21,10a.m. Still alive. 
" 600 " " Lived 1 hour and 40 minutes. 
" 700 " " Lived 2 hours and 10 minutes. 
" 800 " '" July 21st. Died last night. 
" 900 " " Lived i hour. 
" 1000 " " July 20 10 am. Still alive. 
" 1200 " 't July 2h Died last night. 
" 1500 ' " July 21; 10 a.m. Still alive. 
" 1700 " " July 19. Died to-day. 


This experiment was discontinued July 21, 10 a.m. 
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Weight . Time 
O Bit tees: oe . at which minnow |~ Results. 
Sawdust. ie bebo ig was immersed. 
2 grams. 300 10.15 a.m, 2.30 p.m. July [July 26,9.30a.m. Deaa. 
of 23rd. 23. 
" 400 " "W " "W W 
" 500 " " July 3(,9a.m. Released. 
" 600 " " "W " W 
" 700 " " " " " 
" 800 " " July 26, 9.30a.m. Found dead. 
" 900 " " Lived 45 minutes. 
" 1000 " " July 26, lla.m. Dying. 
" 1200 " " " 28, 3 00, Dead. 
" 1500 " " Lived 1 hour and 45 minutes. 
" 1700 " " J uly 26, 9.30a.m. Dead. 
Spruce Sawpbust. 
2 grams. 300 10.30 a.m. 2.40 p.m. July (Lived 3 hours and 50 minutes. 
| of 23rd. Zo 
" | 400 " " July 24, 9.30 a.m. Found dead. 
" | 500 "W W W YW W 
" | 600 " " nw "26, " " 
" 700 YW YW oF ce 9, D " 
. {July 24, 00. ying. 
" | 800 " 2 animals. 1 ss 25, E. Found dead. 
" 900 " " July 26, 9.30 am. Found dead. 
" 1000 " " » 30, 9.00 a.m. Released. 
" 1200 " " " " " Dying. 
" 1500 " " " 27, 7.30 p.m. Dying. 
" | 1700 " " " 26, 8.30 a.m. Found dead. 


BARK EXTRACTS. 


Contrary to opinions expressed in some reports upon sawdust pollution, I found 
that aqueous extracts from bark of white pine, hemlock and cedar were not nearly so 
poisonous as the sawdust solutions. The tanin or other material dissolved out from 
hemlock bark was of course poisonous; but, in a general way, the effect of bark solu- 
tions upon adult fish was to kill them by suffocation. The oxidation processes going 
on in the bark extracts deprived the water of the oxygen usually dissolved in it, and as 
a consequence fish immersed in it soon died. That this was the true cause of death was 
evident from the fact that bark solution when aerated, that is, with air made to bubble 
through it, supported fish life just as well as any normal water would do. 


BLACK BASS FRY. 


For the successful results obtained in many of my experiments I am indebted to 
the Department of Marine and Fisheries, Ottawa. On June 27, Mr. Halkett, an officer 
of the department, brought to me about 100 black bass fry. Théy had been hatched out 
in the natural pond at Belleville and were a fine lot of fry, each about an inch long. <5 
placed them in a galvanized-iron tank about 4 feet long, 3 feet wide, the water in it 
being kept about 3 to 4 inches deep. A copious flow of tap water ok Lake Ontario 
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entered the tank and left it continually. A few flat stones were placed here and there 
on the bottom. 

The larger and more pugnacious ones took shelter beneath the stones, the smaller 
and more timid ones were forced into the corners of the tank, driven away trom the 
stones by their bigger neighbours. I fed them regularly on small and well washed par- 
ticles of meat, obtained by mincing small earthworms. These fine particles were flipped 
into the water. As they slowly sank towards the bottom they were seized by the fry 
and eaten with great avidity. The tank was always clean, and I had no trouble in 
keeping the fry alive and healthy. 3 

In catching them for the experiments, I used a dip net. The slower ones were, 
of course, caught first. At the end of three weeks the survivors had become so expert 
in dodging the net that they were very difficult to capture. They had grown to about 
14 inches in length and correspondingly heavy. The last few could be caught only by 
drawing the water off from the tank. 


CONTROL EXPERIMENTS. 


The general method of conducting the experiments has been already indicated. 
It consisted in immersing fish eggs, fry, fish food (such as aquatic larvae, worms, tad- 
poles) and adult fish, in varying strengths of sawdust solutions and noting results. In 
the vast majority of cases a control animal in tap water accompanied the regular ex- 
periment, and observations were made upon both at the same time. Hundreds of small 
minnows were used as well as the black bass fry already referred to. In some experi- 
ments the minnows appeared to be the more robust, in other cases the fry. 


CRITICISMS. 


{n some newspaper criticisms of my work at St. Andrews in 1900, objection was 
made to the statement that sawdust poisoned the water. The writers held that there 
was no poison in sawdust, and that it killed fish solely by taking out the oxygen dis- 
solved in the water. They asserted that fish eggs and all forms of fish life were killed 
by suffocation. To test this statement I took some of the yellowish brown sawdust 
water and made a large quantity of air to bubble through it. When the air was thus 
passing through the solution I frequently placed fish eggs, and adult fish in this aerated 
water, but in every instance eggs and fish alike died. They died, therefore, not from 
suffocation, but from the effects of the poison passing from the water through their 
gill filaments, and into their blood. When not kept too long in the extract the fish 
could generally be resuscitated by placing them in fresh water. 


DECAYING SAWDUST. 


One objection frequently urged against the practice, of: throwing sawdust into 
streams and rivers is that the decaying sawdust imparts such a disagreeable odour to 
the water that sensitive fish are driven away to other waters not so polluted. It 
seemed to me, therefore, that some progress might be made towards a definite con- 
clusion in this matter, if sawdust were allowed to stand for several weeks in an aquar- 
ium and tested from time to time as to the changes going on in it, and the influence 
of these upon fish. . 

With this end in view about 1,000 grams of white pine sawdust were placed in an 
aquarium three feet four inches long, fifteen inches wide, and filled up to sixteen and 
a half inches deep with fresh water. This was done June 24. No water was allowed 
to enter or leave the vessel. No direct sunlight fell upon it. 

The usual results followed, viz., a well defined layer of pale, yellow water about 
three-quarter of an inch deep formed in a few hours and lay at the bottom. On top of 
this was the perfectly clear layer about fifteen inches deep. 
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After soaking for two days, bubbles of gas began to rise to the surface of the 
water, but no attempt was made to analyze it. The bottom yellowish layer had become 
sv dense that no object could be seen across it—a thickness of fifteen inches. Its upper 
surface was sharply marked off from the overlying transparent water by a thin gray- 
ish layer. Microscopic examination of this layer showed it to be swarming with 
bacteria. 

For the information of the general reader it may be explained that bacteria are 
divided into two classes in relation to oxygen. One class can live only when in con- 
tact with air (oxygen). These are known as aerobic bacteria. The other class can live 
only in media from which air (oxygen) is excluded. These are kown as anaerobic 
bacteria. The anaerobic were present at the bottom of the aquarium, the aerobic, 
chiefly towards the top. But between these two, were to be found other bacteria 
which could live and multiply either in the presence or absence of oxygen, 

At the end of the week, the water, especially that siphoned off from the bottom, 
emitted a sweetish aromatic smell. Only about an inch at the bottom had retained 
the original yellow colour; the next inch had changed to a yellowish brown; then 
came a grayish layer about one-sixteenth of an inch thick; above this, what had at 
first been fourteen inches of perfectly clear water had turned to a dark gray, though 
still quite transparent. Black bass fry placed in the aquarium at this time at first 
darted to the bottom, but after meeting the poisonous extract once or twice could not 
subsequently be driven into it. On the contrary they swam along the top with their 
nose just touching the surface of the water, and behaved as if suffering from lack of 
air. They lived only about two hours. 

Four days after this, black bass fry lived only an hour when placed in the upper 
14 inches of water. That they were suffocating was proved by the fact that, on aerat- 
ing the water, the fry lived in it for 24 hours, and were then apparently well. 

In three weeks the upper 14 inches of water had changed to a steel gray colour. 

In five weeks the pleasant aromatic odour had given place to a musty disagreeable 
smell. The laboratory windows being open, mosquito larvee became numerous in the 
aquarium and appeared to be feeding upon the bacteria which were very abundant on — 
the surface of the bag, and along the sides of the aquarium. 

On July 31, some of the water was siphoned off from the middle of the aquarium 
and placed outside the laboratory in direct sunlight. Dr. W. T. Connell, Professor of 
Bacteriology in the University, examined this water on three successive occasions, and 
compared its bacterial life with that in the aquarium. He found that sunlight and 
air had killed off those kinds of bacteria which flourish in shade and in absence of 
cxygen, and stimulated the growth of other kinds of bacteria which flourish in sun- 
shine and moving water. In a fortnight, this water had become odourless, transparent — 
and brownish in colour. Minnows were able to live in it, and soon played havoe with 
the mosquito larvee. | 

The water in the aquarium remained slate-coloured, slimy and foul-smelling for 
‘wo months longer, when it was thrown out. 


SAWDUST BEDS. 


No one needs to be told that sawdust undergoing decay in the laboratory and saw- 
dust decaying along the beds of rivers and streams must present different phenomena. 
Tu the laboratory experiment, the sawdust is always under water, the water is stag- 
nant, and both sawdust and water are in the shade. Along a stream, sawdust beds are, 
in spring and early summer, formed under water; late in the season, they are fre- 
quently exposed high and dry to the influences of sunshine, shade and wind. Only 
in shady pools remaining after the spring freshets, could the conditions in decaying 
sawdust approximate to those in my laboratory experiment. Moreover, thére is con- 
tinually passing over all sawdust beds a slow current of water, which profoundly in- 
fluences the changes going on in decomposing matter. The running water is slowly 
end surely extracting the soluble organic matter from the wood cells. Day after day 
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it is withdrawing the poisonous material, so that it is only a question of time, until 
every particle of poison is withdrawn from the sawdust. In the course of a few seasons 
at most, nothing can remain, but the perfectly harmless wood fibre. 

If my laboratory experiment proves anything, it suggests that bacteria will mul- 
tiply enormously in old sawdust beds, and wiil consequently stimulate the multipli- 
cation of insect life. If this surmise is correct, it throws light upon a fact which is 
well known to anglers, viz., that the vicinity of old sawdust beds is a favourite haunt 
for trout and black bass. Beds composed of freshly made sawdust will drive fish away; 
but old beds, those which have been leached of their poison, will attract fish, because 
the sawdust shelters and feeds the larve of aquatic insects upon which many fish 
subsist. 

Many anglers could corroborate the following testimony of a writer in Forest and 
Stream :— 

‘Obviously, in localities where the entire bottom is embedded by sawdust, fish can 
neither spawn nor feed; but it happens that such deposits do not form on their breed- 
ing places, nor is the area of their foraging ground appreciably diminished by their 
presence. Even in the half-emptied and now useless ponds, the current constantly 
scours out a central channel through the sawdust, leaving the bottom clear and pebbly; 
so that, in fact, these local beds are of no more detriment to the fish than so many sub- 
merged logs. The trout can range far and wide without encountering them at all. Yet, 
strange to say—that is, it must seem strange to those persons who take it for granted 
that sawdust kills fish—the most likely places for the larger trout are these self-same 
pebbly channels in the old ponds, along whose edges, despite a hundred freshets and ice- 
shoves, the persistent sawdust and tanbark lie in wind-rows so deep that the wader 
feels as if he were going to sink out of sight whenever he puts his foot into the yield- 
ing mass, every movement of which stirs up a broadening efflorescence which spreads 
- for rods away, distributing itself throughout the stream.’ 


NUTRITIVE RELATIONS. 


The connection between a few links in the chain of animal life was apparent 
enough in the decaying sawdust. Wood extracts supported bacteria, bacteria supported 
mosquito larve, and these again supported fish life. A similar relationship exists in 
nature. Leaves, branches, and trunks of dead trees are decomposing continuously in 
our forests. Their cell contents are dissolved out by rain and melting snow, and are 
in part carried away in streams and rivers. Bacterial life is abundant in all woodland 
streams, and must be important as food for aquatic insects. With the disappearance 
of our forests, the bacterial life of streams and rivers must change completely in cnar- 
acter, and so must the insect life found along their course. And if the insect life 
dwindles or disappears, so must the fish. life which subsists directly or indirectly upon 
it. But the great destroyer of fish life is man. 


INFLUENCE OF MAN. 


The Anglo-Saxon has always been a disturbing factor in the balance of life. 
Forests, game and fish all disappear with his arrival. To get good fishing or good hunt- 
ing now-a-days one must travel back to unsettled districts. No one expects game to 
be plentiful along the settled shores of Lake Ontario, but many people are amazed that 
fish are not abundant init. They still hug tke pleasing delus‘on th<t if brooks have been 
overfished the fish hatchery can restock them. But with the disappearance of our forests 
it is exceedingly doubtful whether we can ever again, by all the help of hatcheries, over- 
seers and fish commissioners, re-people the streams which have been depleted by man 
through deforestation and over-fishing. He has upset the balance of life; it can only 
be fully restored by a return to primitive conditions. When game, therefore, becomes 
plentiful on the streets of Ottawa city, fish will be equally abundant below the saw-mills 
of the Chaudiére falls. The conditions are almost if not quite parallel. 
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ON THE BONNECHERE RIVER. 


A final judgment cannot at present be pronounced upon the poisonous effects of 
sawdust. These effects must be studied near the mills and along the sawdust beds of 
various rivers. A three weeks’ study of the Bonnechére river, a tributary of the Ottawa, 
much polluted with mill rubbish, led me to modify very considerably the conclusions 
which I had based upon my laboratory experiments. I visited the mill represented in 
two of the illustrations of this report fully expecting that not one fish could survive 
in such surroundings. But pike were abundant for miles below the mill, and fish 
(chub) could be caught any day along the side of the submerged driftwood. Stranger 
still, the fish so caught lived for three hours in a pailful of sawdust water drawn from 
the very centre of a sawdust bed. A few brook trout had been caught earlier in the 
season just below the mill when it was running. At the date of my visit, August 20, 
1902, the mill had been closed for seven weeks and no sawdust was then passing into 
the river, ? 

The owner of the mill furnished me with’ the data necessary to calculate the per- 
centage of sawdust in the water passing his mill every twenty-four hours. The water 
contained -004 per cent of sawdust by weight. 


Fig. 5.—Sawmill on the Bonnechére River, a branch of the 
Ottawa. Sawdust and edgings pass into the river from the 
end of the mill. 


Comparing this percentage with that in two of the laboratory experiments des- 
cribed on pages 42 and 43, we find that in one case two grams of white pine sawdust 
in 1,700 ¢.c. of fresh water, z.e., -12 per cent strength, soaking for five hours, killed a 
minnow in twenty-nine minutes; and in the other case a percentage of -16 killed in 
ninety minutes. That is, there was forty times more water in proportion to sawdust 
in the Bonnechére river than in one of my laboratory experiments in which a minnow 
lived for ninety minutes. 

The strength of a cup of tea depends upon the proportion of tea leaves to water. 
And in the same way, the extent to which any stream is polluted with sawdust depends 
mainly upon two things, viz., (1) the quantity of sawdust, and (2) the volume of water 
into which the sawdust is discharged. No stream, therefore, can be pronounced off- — 
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hand as poisoned by sawdust. Each stream must be studied by itself, and the varying 
conditions must be understood before a judgment can be pronounced. 

Of course, the percentage of sawdust in the Bonnechére is a mere approximation, 
but it points unmistakably to the conclusion that the sawdust poured into the Bonne- 
chére river is not destroying its fish life. Moreover, in Golden lake, an expansion of 
this same river, and ten miles above any saw-mill, lake trout used to be very abundant. 
Every October large numbers were caught in nets along their spawning beds. Now 
these spawning grounds are reported to be deserted by the fish, and certainly sawdust 


Fig. 6.—Slabs, edgings and sawdust, half-a-mile below the mill. 


cannot be blamed for their disappearance. Higher up the river, in Round lake, the 
October fishing is still good, solely because there are fewer settlers and less fishing. 


ON THE OTONABEE RIVER. 


R. M. Dennistoun, Esq., K.C., of Peterborough, has finished the following in- 
teresting account of his observations on the Otonabee river :— 

‘When I was a boy I fished continuously in the river and caught small perches, 
- chub, suckers, &c. A few years later no fish were caught in the river at all, and there 
were great beds of sawdust in all the slack water. About the year 1893, the Do- 
minion Government absolutely prohibited the placing of sawdust in the river. At this 
time the little lake at Peterborough was a horrible place. The sawdust lay upon the 
bottom to the depth of 8 or 10 feet in some places, and the gases which were generated 
would suddenly burst upwards with such force as to render canoeing unpleasant and 
even dangerous. It took several years, after the placing of the sawdust in the river 
had been stopped, to wash out the accumulated deposits, but successive spring freshets 
accomplished this. . 

In a very few years we began to notice that small fish were returning; then came 
the large fish, and now we have excellent fishing for bass, in all parts of the river, 
right through the centre of the town of Peterborough. We have good maskinonge 
fishing in the little lake which is adjacent to the town, and which was formerly nearly 
filled with sawdust. I can now go down on a June morning to the river just below 
my house, and cast a fly with invariable success, and no amount of theory or argu- 
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ment would shake my knowledge of the fact that this is due entirely to the removal 
of the sawdust from the river. There are now several fishing clubs in Peterborough. 
The Peterborough Lock Company and the Canadian General Electric Company each 
has a fishing club composed of workmen frori the factories. This will satisfy you 
that the fishing is now worth something.’ 


The conditions which Mr. Dennistown describes are quite different from those 
on the Bonnechere. On this river, below where I made my observations, there is a 
fairly rapid current for 5 or 8 miles, and no slack water or pools excepting at the 
Douglas dam. The rapid current aerates the water, promotes microbie action upon 
the wood extracts, and tends to self-purification, whereas on the Otonabee river, the 
conditions would approximate to those of decaying sawdust in a laboratory aquarium; 
fish not driven out of the ‘slack’ water and sluggish lake would lie killed by the 
poisonous extracts, or suffocated in the water which had lost its oxygen. 


ON THE OTTAWA RIVER. 


The question of whether the Ottawa river is so greatly polluted with sawdust as 
to diminish its fish life, has been much debated. Assertions could be obtained in 
abundance both pro and con, but assertions prove nothing. The indications are all 
against the popular idea that sawdust is destroying the fish of the Ottawa. 

In the first place, we have the testimony of the chemist. Mr. A. McGill, B.A., 
assistant analyst in the Inland Revenue Department, in 1890, made an exhaustive 
series of analyses of the Ottawa river water at two different seasons of the year, and 
a: a result of his investigations reported: ‘As to the fitness of the Ottawa water for 
domestic uses, I may say that it contains nothing that must necessarily render it 
urwholesome.” If Mr. McGill could find nothing in the water that would be likely to 
harm human life, it is quite unlikely that fish would be injured by it. At any rate, 
no one has ever proved that Ottawa river water kills fish, and until this is proved, 
ordinary mortals may weil be excused from believing it. 

In the second place, many competent observers living along the banks of the 
Ottawa claim that fish are not injured by the mill rubbish that has for years been 
drifted into the river. Mr. W. C. Edwards, M.P., is one of these. Writing to me 
under date of July 19, 1902, he said. ‘I hace lumbered on the Ottawa river for thirty 
years, during which time I have never put sawdust or mill refuse into the stream. I 
have, however, observed what has been going on, and it is not my observation that 
sawdust has anything to do with deteriorating the number of fish in the river. We 
have the same kinds and about the same quantity of fish in the Ottawa as we had 
twenty-five years ago. We think a wonderful lot of nonsense has been preached with 
regard to this matter. Conditions may possibly be different in very small streams, 
but so far as the Ottawa is concerned, if we had double the saw-mills on it that it has, 
and if all the sawdust went into the stream, neither the fishing interests nor navigation 
to any appreciable extent would be injured.’ 

Mr. Hiram Robinson, president of the Hawkesbury Lumber Company, writes : 
‘While we were putting sawdust into the Ottawa at this place, I never knew fish to 
be affected by it, having frequently seen good sturdy fish caught in our ponds just 
below the mill.” Sawdust is not now drifted into the river by this company. 

Taken along with the opinions of Professor Prince and Mr. S. T. Bastedo, the 
observations of Mr. Dennistoun upon the Otonabee river, and of Messrs. Edwards and 
Robinson upon the Ottawa show how necessary it is that a thorough investigation should 
be made into the whole subject. 

My own conclusions, based upon laburatory experiments, may be Simmarred as 
follows :— 
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CONCLUSIONS. 


1. Strong sawdust solutions, such as occur at the bottom of an aquarium, poison 
adult fish and fish fry, through the agency of compounds dissolved out of the wood 
cells. . 


2. The cverlying water in such an aquarium does not at first kill fish. After 
about a week it does kill, but solely through suffocation, the dissolved oxygen having 
all been used up. 


3. Bacteria multiply enormously throughout all parts of such an aquarium, and 
through oxidation change. the poisonous extracts to harmless compounds. Mosquito 
larvee live on the’bacteria. No doubt, in natural pools, other aquatic insect larve live 
on bacteria also. 


4, Subsequent aération and sedimentation of sawdust water purify it, so that fish 
can live in it without injury. 


5. Since adult fish and black bass fry both refused to be driven into pine extracts 
in the bottom of an aquarium after they had experienced its poisonous effects, we may 
infer that fish would desert a river much polluted with freshly made sawdust, going 
down stream and into tributaries to escape from the disagreeable influence of the saw- 
dust extracts. 


6. Further observations and studies along sawdust polluted streams and rivers in 
Canada are urgently needed before more definite conclusions can be reached. My own 
observations on the Bonnechere are not sufficient to enable me to form any conclusion 
that would be applicable to other rivers. In this connection I should like to quote 
Professor Prince again: ‘ Circumstances modify the effects of all forms of pollutions, 
so that waste matters which would be deadly in one river will pass away and prove of — 
little harm in another, where the conditions are different.’ 
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APPENDIX TO DR. KNIGHT’S REPORT ON SAWDUST AND FISH LIFE. 


BACTERIOLOGICAL EXAMINATION OF SAWDUST WATER IN SHADE AND IN SUNSHINE. 


Examination of sawdust water in aquarium made July 31, 1902. 


Two agar plates made. The first averaged 3,300 colonies of bacteria per cubic 
centimetre. None of the colonies were spirilla which were present in large numbers 
in direct microscopic examination of the water. The chief colonies were those of a 
spore bearing bacillus, a variety evidently of B. Subtilis; also a few sarcinae, par- 
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ticularly one like Sarcina Lutea. The second plate averaged 3,570 colonies per cubic 
centimetre. In general characters they were the same as in the first plate. 

August 4, 1902. Water in aquarium. Agar. plates averaged 3,570 colonies per 
cubic cerimstre. These were in all respects like those of J uly 381. 

Same water in sunlight since July 31. Agar ‘plates average 4,200 colonies per 
cubic centimetre. These colonies contain the same bacteria as in the aquarium water, 
but in fewer numbers. Further, there is present a fluorescent bacillus, making up half 
the number of colonies present. 

August 8, 1902. Water in aquarium. Agar plates develop 7,870 colonies per cubic 
centimetre. These colonies are of the same type as those found on previous plates with 
the addition of about 1,000 colonies of B. Mesentericus Vulgatus per cubic centimetre. 

Water in sunlight. Agar plates develop 37,070 colonies per cubie centimetre. 
These consist mainly of B. Fluorescens Liquescens; also of Sarcina Lutea, and an 
occasional colony of B. Subtilis. 


W. T. CONNELL, 
Prof. of Bacteriology. 


. 


6-7 EDWARD VII. SESSIONAL PAPER No. 22a A. 1907 


a‘ 


THE DIATOMACEA OF CANSO HARBOUR, NOVA SCOTIA, 


A PROVISIONAL LIST. 


By Dr. A. H. Mackay, SUPERINTENDENT oF EpucATION For Nova Scotia. 


The following determinations of Diatomacee from Canso harbour were made from 
collections taken on September 10, 1902, just before leaving the Marine Biological 
Laboratory of Canada for the second and last time during the season. One collection 
was from the scrapings and washings of Zostera marina L. in the shallow water near 
the laboratory, the’ other from the drippings and washings of Chorda filum L. a few 
hundred yards to the east of the laboratory. In addition I was given a small vial of a 
schizonematous diatom growing in minute gelatinous colonies which mimic minute 
species of ectocarpus, &e., collected by Mr. C. B. Robinson on the piles of some of the 
wharves. 

As my previous studies of the Diatomacee were confined to those found in fresh- 
water deposits, I required more time than I could afford to make a complete study of 
the rarer species in the collections before the date given me to complete my report. In 
addition I had the misfortune to be accidentally without any lens of higher power 
than a one-twelfth inch oil immersion, so that I was unable to make out some of the 
finer details necessary to determine some of the species, or to. measure the number of 
stris when more numerous than fifteen to ten microns. 

My reference authorities are as follows: 1. ‘Diatomaceen Typen-Platte,’ No. 
484 of J. D. Moller, Wedel in Holstein, April, 1878, containing about 400 types. 2. A. 
Schmidt’s ‘ Atlas de Diatomaceenkunde,’ up to plate 160. 8. George Karsten’s ‘ Die 
Diatomeen der Kieler Bucht.’ 4. Rabenhorst’s ‘Flora Europea Algarum Aque Dulcis 
et Submarine.’ 5. Van Heurck’s ‘Synopsis (et Atlas) des Diatomées de Belgique.’ 
6. Peragallo’s ‘Diatomées Marines de France, in ‘Le Micrograph Préparateur’ to 
date. 7% Wolle’s ‘Diatomacese of North America.’ 8. ‘Le Diatomiste,’ volumes I. 
and II., 1890 to 1896. 9. ‘Diatomées Fossiles du Japon’ by Brun of Geneva and 
Témpere of Paris. 10. ‘Diatomées des Alpes et du Jura et de la Region Suisse et 
Francaise des Environs de Geneve,’ par J. Brun. 

A few plankton forms were taken in the collections and also some fresh-water 
species. But from the Chorda filum the great mass consisted of Striatella unipuncta 
Ag. and Licmophora Lyngbyet (Kg.) Grun., forming more than 90 per cent probably ” 
of the whole mass of diatomaceous material. Several species were seen but lost before 
determination. I, therefore, present the following list as a provisional one; and propose 
to still further examine the material from Canso, and to supplement it by a study of 
the Diatomacee of Halifax harbour, which I am in a position to be able to explore 
with more convenience. 

The dimensions—length and breadth of valve—are given in microns, which for 
the sake of compactness are expressed simply in figures. Likewise, the number of 
strie, ribs or rows of pearls in 10 microns are given in figures simply. 


PROVISIONAL LIST. 


1. Amphora —-—-——————- (8). 

2. Cymbella ———------——- (2). 

3. Stauroneis anceps Ehr., 18 x 6. One specimen. 
55 
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4. Stauroneis ventricosa Kg., 45 x 9. One specimen. 

5. Navicula viridis Kg., 100 x 18, Ribs 7 or 8 to 10 microns. Only one specimen. 

6. Navicula acuminata W.S., 87 x 10, Stris very fine. One specimen. 

7. Navicula cancellata Donk., 52 x 24 to 58 x 26. About 40 ribs, 6 to 10 mic- 
rons. In Chorda filum collection. : 

8. Navicula distans W.S., Fragments. Striz 4 or 5. Two specimens. 

9. Navicula didyma Ehr., 45 x 19 to 70 x 25. Strive about 8. The dimensions 
are more fully expressed as follows, ranging from 45 x (19:16:19) to 70 x (25:19:25), 
the middle figure within the bracket indicating the breadth at the middle. Common in 
the Zostera collection. 

10. Navicula entomon Ehr., 39 x (14:9:14) to 77 x (24:17:24). Striz 10 or 11. 
Not so common as NV. didyma in the Zostera collection. 

11. Navicula Smithii Breb., 67 x 40 to 70 x 42. Striz 6 or 7. Not common. 

12. Navicula forcipata Grev., 45 x 20. Rare. 

13. Navicula aspera Ehr., 100 x 24 to 120 x 25. Strise from 19 to 18. Somewhat 
common. 

14. Navicula Baileyana A. S., Var. (?). 63 x 83. Strie 9 or 10. This may be 
a variety of the following. One specimen. 

15. Navicula marina Ralfs., 80 x 33. Striz 9. One specimen. 

16. Navicula corymbosa Ag., 21 x 3.5 to 27 x 5.5. Strie very fine. Averaging 
24 x 5. They grew massed on filamentous fronds of gelatine which subdivide like 
minute branching olive colored seaweed, attached to the piles supporting the wharves. 
This is a Schizonema of the older writers, and does not appear to be very different from 
the following species, according to Rabenhorst. Karsten differentiates them more 
widely. 

17. Navicula ramosissimum Ag., 30 x 4.5 to 30 x 6. Strise 13. Found with the 
above, of which it may be a variety. 

18. Navicula mollis W.S., 40 x 6. Found sparingly with the above; but whether it 
is a distinct species or not is a matter of doubt. 

19. Navicula pelliculosa (Breb.) Hilse., 18 x 11. Striz invisible with a one- 
twelfth oil immersion lens. 

With further study the last four determinations may require to be revised. A 
stronger lens and a study of the plants in their habitat may give additional informa- 
tion. There appears to be a Jack of agreement in important particulars between the 
ideas held of these species by several of the authorities named above. 

20.-Pleurosigma decorum W.S., 220 x 27 to 240 x 35. Oblique striz cutting at 
about 70°. Oblique striz 12 or 18; horizontal about 15 +. 

21. Pleurosigma Aestuarii S.W., 97 x 28. Strice just visible in the one-twelfth. 
This looks also very much like Pl. lata, Cl. as figured and described by Peragallo. 
One specimen observed. 

22. Pleurosigma Balticum W.S., 270 x 30. Several specimens seen. 

23. Rhoicosigma ———_—-————_—_——__ (2). 

24. Rhoicosphenia curvata (Kg.) Grun. Var. marinum, 30 x 12 to 35 x 12. 
Stris 15 -++. 

25. Achnanthes subsessilis Kg., 56 x 9 to 60 x 20. Strive 8 or 9. Not very rare. 

26. Achnanthes Icrgipes Ag., 80 x 38. Large strie 6 in 10 microns with two rows 
of pearls between each. Small strie about 14. Rare. Found only with the Navicula 
corymbosa material. 

27. Cocconeis scutellum Ehr., 20 x 12 to 27 x 18. Rows 12. Very common. 

28. Cocconeis costata Greg., 14 x 6 to 18 x 7.5. Strie about 10. ‘Common. Can 
hardly be a variety of the preceding species. 

29. Cocconeis ambigua Grun., 12 x 5 to 13 x 7. Doubtful. 

30. Eunotia ————_———— (2)., 69 x (5:6:7:6:5). Strie 18. Comes near Hunotia 
pectinalis (Kg.) Rab.; but the centre is swollen symmetrically both above and below 
the general arch. That is the ends are about 5 microns, the general length about six 
tmaicrons thick, while the middle swells abruptly to about 7 microns in thickness. 


THE DIATOMACEA OF CANSO HARBOUR, NOVA SCOTIA 57 


SESSIONAL PAPER No. 22a 


31. Eunotia ———————— (2)., 21 x 14, strie about 15. One specimen. 

32. Synedra affinis (Kg.), 75 x (8.5:4:3.5) to 90 x 3.5, Strie 13. Not uncom- 
mon in Chorda collection. 

33. Synedra Gallionii, Ehr., 240 x (6:7:6) to 800 x (7:8:7).  Strie 10 or 11. 
Rather common in Chorda and also Zostera collections. 

34. Synedra crystallina (Lyngb.) Kg., 875 x (9:8:11:8:9) to 600 x (10:8:13:8: 
10). Strive 15 +. Common. 

35. Synedra fulgens (Kg.) W. S., 240 x (9:7:10:7:9) to 840 x (10:8:12:8:10). 
Striz 12 to 14 or more. Karsten’s S. crystallina does not appear to agree with Moller’s 
type nor with the descriptions and figures in Van Heurck and Wolle, for instance. 
Van Heurck’s S. fulgens is practically a reduced S. crystallina. Many of the speci- 
mens in these collections where S. fulgens is very common, while retaining the gen- 
eral shape of the larger species, have the striation generally coarser instead of finer. At 
least this appears from a large number of estimates if not exact measurements which 
I noted. 

36. Synedra undulata (Bailey) Greg. 550 x (7:4:9:4:7). Strie about 12. Only 
one specimen of this splendid species has been noted, and it is in close agreement 
with the type. 

37. Homeocladia capitata H. L. S. 22 x 3. Strie 12 +. From its smallness 
the determination of this species may be considered doubtful. 

38. Fragillaria hyalina (Kg.) Grun. (%). 

39. Fragillaria Pacifica, Grun. 25x 6. Strie 15. ¢?). 

40. Fragillaria amphicephala Ehr. 45 x 11. Stris not visible in the 1-12. 
Doubtful, as only one specimen was noted. 

41. Liemphora Lyngbyei (Kg.) Grun. 40 x (12:3) to 60 x (24:3) to 80 x 
(8:2). Strie about 15 or less. This is the species which next to Striatella unipuncta 
is the most abundant in the Uhorda collection. It is possible that the variations of 
proportion observed may be too great for combination into one species. A separation 
of the species, if there are more than one, requires more investigation of the plants 
in their habitat. 

42. Licmophora ————————(?). Somewhat ovate-fan shaped like Podosphenia 
Baileyi of Edwards. Roundish but drawn at the base into a cuneate stem. Height 
and breadth varying from 40 x 25 to 50 x 28 to 54 x 33 to 66 x 47 to 67 x 45. A 
central line, sometimes doubled runs like the midrib of a leaf through the delicate 
frond which generally shows under the 1-12 oil immersion, a faint striation sat right 
angles to the midrib, which striation becomes fainter as it ascends until it becomes 
invisible before the middle of the frond is reached. It does not appear to be strongly 
silicified, for prolonged boiling in nitric acid decomposes it. When heated on the 
cover glass before being mounted in balsam it is more or less distorted. Lack of time 
has prevented my complete study of the form; so that I can merely say it may be a 
diatom, and it may not. 

43. Grammatophora marina (Lyngb.) Kg. 380 x 10 to 40 x 15 to 42 x 9. Strix 
often not visible in the 1-12th. Common. 

44, Grammatophora Oceanica Ehr. 54 x 9 to 70 x 15 to 75 x 12. Strie in- 
visible. Not uncommon. Looks often like Gr. stricta, Ehr. 

45, Grammatophora ———————  (?) 30 x 15 to 45 x 16. Strie: 12 to 13. Like 
a variety of Gr. angulosa Ehr., or of Gr. serpentina Ehr. with the serpentine line 
shortened to three undulations—a Greek e depending from a stemmed hook. 

46. Striatella unipuncta Ag. Valves 60 x 18 to 80 x 20 to 87 x 24. Groups 
"8 to 107 microns across. The most abundant diatom, especially in the Chorda col- 
lection. 

47. Rhabdonema arcuatum Kg. Valves 80 x 14 to 57 x 30 to 70 x 21. Groups 
across valves 54 to 73 to 105. Strie 6 to 8. Common, 

48. Nitzschia punctata (W.S.) Grun., 44 x 18 to 50 x 18. Rows of pearls 8 to 
10 microns. With the N. corymbosa collection. 
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49, Nitzschia vermin (Kg.) Grun., 165 x (9:12:9 to tie ~ dSv-to 210 x 
(7.5 :9.5:7.5). Pearls about 7. 

50. Nitzschia lanceolata W. S., 140 x 12. Pearls about 6 to 10 microns. One 
specimen in Zostera collection. 

51. Nitzschia plana W. S., 150 x 17. Striz (coarse and fine) 7 and 18. One 
specimen noted. 

52. Nitzschia Sigma W. S. Var. intercedens Grun., 280 x 8 to 295 x 15. Striz 
about 6. Not uncommon. 

53. Nitzschia Closterium W. S., 120 x 6. Not strongly silicified. 

54. Nitschia paradoxa Grun., 100 x 5. An interesting plankton species. 

55. Surirella Gemma Ehr., 108 x 50. Coste 2 or 3 to 10 microns. One specimen. 

56. Campylodiscus decorus Breb. One specimen. 

57. Campylodiseus---_————_(?). Suborbicular, 50 microns in diameter. Mar- 
ginal coste against larger and smaller parts of circumference about 2 or 2.5 to 10 
microns. Subcentral area 50 x 22 with strie running from ends of costr. 
into a slightly curved and eccentric diameter line; 10 striz to 10 microns. Approaches 
C. Thuretu Breb. and C. Samoensis Grun. Wan Heurck’s description of C. Thuretit — 
applies exactly to the specimen, although the figure given in the Atlas shows some- 
thing like three pseudoraphes instead of the one referred to above as the curved ex- 
centric diameter. 

57. Chetoceros Janischianum (?). A plankton form of which one specimen was 
observed in a mount from one of the collections. 

58. Melosira distans Ag. Diameters 9 to 14. Length of joints 5 to 7. 

59. Melosira suleata Kg. (2). 

60. MelJosira sculpta Ehr., 21 to 24 in diameter. Joints or frustules 5 to 6. 

61. Melosira granulata (Khr.) Ralfs. 18 to 22 in diameter, 48 points around cir- 
curference of frustule. Frustule 18 x 6. Rows of granules 9 in 10 microns. 

62. Melosira nummuloides Ag. Diameter 12 to 27 microns. Quite abundant in 
the N. corymbosa material. Very faint, irregular and defective longitudinal wavy © 
striations, closer than one micron when not defective, just visible on the frustules. 

63. Biddulphia aurita (Lyngb) Breb. (12 + 15 + 10) x 16.5, (12 + 18 + 12) 

x 24, (12 + 14 + 11) x 27, G0 + 12 + 11) x 30. Rows of points about 10 in 10 
microns, and uniform over middle segment and end segments. The type of this 
species in Moller’s Typen-Platte, has larger granules or points on the domed end seg- 
ments. 
J 64. Biddulphia Roperiana Grey. (14 + 28 + 12) x 387 to (18 + 23 + 18) x 62. 
Rows of points about 7 to 8 on cylinder, more crowded on domes. These two last 
species are not uncommon; and they look so much alike that it is a question if they 
should not be considered two varieties of the same species. 


65. Triceratium —————————(?). Specimen 12 microns in diameter. 
66. Auliseus ————————(?) One specimen seen but lost. 
67. Actinoptychus undulatus Ehr. (2). 

68. Actinocyclus —————————_(2). Diameter 45 microns. 


69. Hyalodiscus subtilis, Bailey. Diameter 24 to 27. Dark center 8 to 10. 
69. Cyclotella operculata Kg. (?). Diameter 12 microns. 

70. Coscinodiscus radiatus Ehr. Rare. 

41. QO. robusta Grev. Fragment. Each alveolus 3 microns in diameter. 
72. C. excentricus Grun. (?). Diameter 25 microns. 

73. O. concavus Ehr. (?) 45 microns in diameter. 
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VI 
REPORT ON THE FLORA OF CANSO, NOVA SCOTIA. 


BY PROF. JAMES FOWLER, LL.D., F.R.S.C.. QUEEN’S UNIVERSITY, 
KINGSTON. 


During the summer of 1901 the writer enjoyed the privilege of spending a part of 
the season (June 28 to August 26) at Canso, N.S., collecting specimens of the 
flora occurring in the neighbourhood. Through the kindness of Professor Ramsay 
Wright, assistant director, who had charge of the Biological. Laboratory, he was fur- 
nished with table, room and other conveniences, and was thus enabled to make it his 
headquarters during his visit to the locality. The town of Canso is situated on the 
most eastern point of the mainland of North America south of Labrador, at the en- 
trance to Chedabucto bay, on the sixtieth degree of longitude, and nearly due south 
of the town of Arichat on Isle Madame. It is consequently exposed to the cool, damp 
winds and frequent fogs of the Atlantic coast. The district around is composed very 
largely of barren rocks and bogs varied by the presence of a few huge mounds of 
glacial debris. Two of these, rising respectively to the height of 119 and 117 feet, 
furnish an imposing background to the eastern part of the town. Every visitor who 
wanders over these heights on a clear summer day must be impressed by the grandeur 

of the view. Northwards the eye wanders over a vast extent of sea and islands across 
the bay to Isle Madame in Cape Breton; on the west and south the expanse of rock 
and bog and hill stretches away to the distant horizon, and on the east a few islands 
lie near the shore, and the great ocean stretches away beyond. The large number of 
fishing vessels and boats in the harbour at all times give it a very lively and pleasing 
appearance. ~ 


PECULIARITIES OF THE VEGETATION. 


1. The first peculiarity that attracts the attention of the visitor, especially if he 
is interested in botanical pursuits, is the almost total absence of trees as far as the 
eye can sce. No shade trees are planted, their absence being abundantly compensated 
for by the cool sea breezes and fogs. Two species of European Willows (Salix 
viminalis, L., and 8. fragilis, L.) are common near dwelling houses and seem to have 
been introduced by the early settlers. The ancient forest has been all cleared away by 
the axe and the fires of previous generations, and over a large area only bare rocks 
and intervening bogs greet the eye. The glacial mounds, mentioned above, constitute 
nearly the whole of the cultivated land and have been partially transformed into ‘grass 
fields. At Hazel Hill, about a mile and a half distant, the prospect is much more 
cheerful. The beautiful houses erected by the Commercial Cable Company for their 
employees, are situated on the side of a hill, and command an extensive view of hills 
and lakes and barren plains and bogs. 

9. Another notable characteristic is the prevalence of low, stunted forms of vege- 
tation, not only on the rocks, but on the shores and the hillsides. Herbaceous species 
which should attain a height of two or three feet are dwarfed to a few inches, except 
in specially sheltered positions. The most common species of pine (Pinus dwaricata, 
Ait., P. Banksiana, Lambert) sends down its roots into the clefts of the rocks and 
spreads over the surface, producing abundance of flowers and cones before it attains 
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a height of three feet above the ground. Spruce and fir trees, only a few feet in 
height, produce thick, strong trunks to resist the winter gales to which they are ex- 
posed, and furnish a suitable shelter around their base for a few lowly forms such as 
the Twin-flower (Linnea borealis, L.) and the little wintergreen (Pyrola secunda 
pumila, Gray.) The prostrate form of the J uniper (Juniperus nana, Willd), the 
Crowberry (Limpetrum nigrum, L.) and two species of cranberries are exceedingly 
abundant, where suitable ecological conditions prevail. In exposed situations, where 
other plants are often wanting, the three-toothed cinque-foil (Potentilla tridentata, 
Ait.) often covers the surface and continues flowering during the whole summer. Por- 
tions of many of the bogs are brilliant with the pitcher plant (Sarracenia purpurea, 
L.) or with the two beautiful orchids Limodorum tuberosum, L., and Arethusa bulbosa, 
L. The Baked-Apple Berry (Rubus Chamemorus, L.) is also exceedingly abundant. 
Lhe bogs are covered with various species of Sphagnum, whilst a few native grasses, 
intermingled with imported species, form a thick sward, wherever sufficient soil exists 
te secure a foothold. 

3. The exceedingly small number of introduced weeds in the town and the neigh- 
bouring districts ig another striking peculiarity. No large areas occur covered with 
buttercups (Ranunculus acris, L.) or Dandelions, as in many districts in the 
Dominion. Even thistles are confined to a very few exceedingly limited spots. Only 
a single specimen of Senecio Jacobea, L. (the stinking Willie of Pictou), which is 
such a pest to the farmers in some other localities, especially in the county of Pictou, 
was seen during the whole season. The sheep sorrel (Lumex Acetosella, L.) so abun- 
dant elsewhere was difficult to find: In a small patch of wheat near Hazel Hill—the 
only patch seen in the neighbourhood, the common Corn Spurrey (Spergula arvensis, 
L.) had found a temporary foothold, having been sown, no doubt, with the grain. The 
Ox-eye Daisy (Chrysanthemum Leucanthemum L.) and the Plantain (Plantago 
major, L.) were probably the most abundant of the introduced weeds. The field 
mustard (Brassica arvensis, L.) which has taken possession of many farms in 
Ontario, was only conspicuous by its almost complete absence. , 


CAUSES OF THE SMALL NUMBER OF SPECIES. 


The existence of these peculiarities naturally suggests inquiry into the causeg to 
which they owe their existence. The following seem to be the most influential factors 
producing the present condition of the vegetation :— 


1. ‘A very high authority on the natural sources of our Dominion once ex- 
plained to Lord Lansdowne, in answer to an inquiry, that the chief industry of Cana- 
dians was the destruction of forests.’** The early settlers were compelled by force of 
circumstances to fell the forests to procure materials for buildings, and also for fuel. 
Fires are always necessary for the clearing of land, and generally spread over the 
whole area where brush or fallen trees furnish combustible supplies. Where the soil 
is thin, or consists of humus produced by decaying vegetation, the whole surface may 
be destroyed, and only bare rock remain where a dense forest growth had previously 
existed. At the present time, whenever a young tree attains sufficient size to be 
of any service for any purpose it is immediately cut down and removed. The destruc- 
tion of the trees necessarily involves the destruction of all the species of plants that 
srow under their shade, and of all the mosses, lichens and fungi that find a congenial 
home on their trunks and roots. The exposure of the rocky surfaces to the fierce 
winds of winter prevent the, growth of even the lowest forms of vegetation, except in 
sheltered situations. These facts account for the small number of native species 
occurring in the neighbourhood. . 

2. Very little cultivated land exists in the neighbourhood of the town. A few 
grass fields on the glacial mounds, and a very limited number of gardens, constitute 


* W. H. Muldrew, Sylvan, Ontario, p. 3. 
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the whole area subject to cultivation. As a consequence, no importation of foreign 
grains with their accompanying weeds takes place. The lack of railway communica- 
tion also prevents the introduction of the many species of weeds which travel by 
train, and accounts in a large measure for the fact that so few foreign plants have 
reached the locality. 

3. The domestic animals enjoy the liberty of the streets and wander over the 
uncultivated lands at will, appropriating every vegetable product suited to their 
taste. The species of plants fitted for their food are consequently subjected to a 
severe struggle for existence, and only a few are successful in finding defensive 
retreats among the rocks, thus securing a precarious tenure of life. 

4, The most important ecological factors are the chill sea breezes and the Atlantic 
fogs. These prevent the growth of many species of plants found in other parts of 
the province where the average temperature and the amount of sunshine during the 
summer months are much greater. The ice floes, brought down by the current from 
the north in spring, lower the temperature of the sea waters and of the atmosphere 
above them, whilst the heated plains and fields of the interior attract the cool breezes 
to fill the vacancy produced by the ascending aerial currents. The situation of Canso 
exposes it to the full influences of the winds from the Atlantic, and renders it a 
pleasant retreat for those who flee from the heated towns of the interior or of the 
south. 


LIST OF PLANTS COLLECTED AT CANSO, NOVA SCOTIA, JUNE 29 TO 
AUGUST 24, 1901. 


By Pror. JAMES FOWLER. 


Notse.—The nomenclature is that of Brown and Britton, Illustrated Flora. 


oe 


. I. Ranunculacee. 


. Coptis trifolia (L.) Salisb. 

. Oxygraphis Cymbalaria, Prantl. 
. Ranunculus acris, L. 

. Ranunculus repens, L. 

. Thalictrum polygamum, Muhl. 


Ov # OF bO eH 


II. Nymphaeacee. 


. Castalia odorata, Woody. 
. Nymphea advena, Soland. 


~I oO: 


Ill. Sarracenmiacee. 


8. Sarracenia purpurea, L. 


IV. Cructfere. 


9. Brassica arvensis (L.), B.S.P. 
10. Bursa Bursa-pastoris, Britton. 
11. Cakile edentula (Bigel.), Hook. 


V. Violacee. 


12. Viola blanda, Willd. 
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25. 


28. 


. Tex verticillata, (L.) Gray. 
. Llicioides mucronata, (L.) Britton. 
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VI. Caryophyllacee. 


. Alsine graminea, (L.) Britton. 
. Alsine media, L. 

. Ammadenia peploides. 

. Cerastium vulgatum, L. 

. Moehringia lateriflora, L. 

. Sagina nodosa, (L.) Fenzl. 

. Sagina procumb»s, L. 

. Spergula arvensis, L. 

. Tissa marina, (L.) Britton. 

. Tissa rubra, (L.) Britton. 


VII. Hypericacee. 


. Hypericum Canadense, L. 
. Triadenum Virginicum, (L.) Raf. 


VIII. Geraniacee. 
Oxalis Acetosella, L. 


IX. Ilicinee. 


X. Sapindacee. 
Acer rubrum, L. 


XI. Leguminose. 


. Lathyrus palustris, L. 

. Trifolium pratense, L. ¢ 
. Trifolium repens, L. 

. Vicia Cracca, L. 


XII. Rosacee. 


. Amelanchier alnifolia, Nutt. 
. Amelanchier Canadensis, L. 
. Aronia nigra, Britton. 

. Crataegus oxyacantha, L. 

. Fragaria Virginiana, Mill. 

. Potentilla Anserina, L. 

. P. Canadensis, L. 

. P. Monspeliensis, L. 

. P. tridentata, Soland. 

. Prunus Pennsylvanica, L. 

. Rosa humilis lucida, Best. 

. Rubus Americanus, (Pers.) Britton. 
. R. Canadensis, L. 


Chamaemorus, L. 
hispidus, L. 


villosus, Ait. 
villosus frondosus, Bigel. 


R. 
R. 

. R. strigosus, Michx. 
R, 
mR: 


. Sorbus Américana, Marsh. 
. S. sambucifolia, Roem. 


6-7 EDWARD VII., A. 1907 


THE FLORA OF CANSO, NOVA SCOTIA 


SESSIONAL PAPER No. 22a 


XITI. Saxifragacee. 


58. Ribes oxyacanthoides, L. 


54. 


55. 


. Cornus Canadensis, L. 


R. prostratum, L’Her. 


XIV. Crassulacee. 
Sedum roseum, (L.) Seop. | 


X V..Droseracee. 


. Drosera intermedia, Hayne. 
. D. rotundifolia, L. 


XVI, Onagracee. 


. Chamaenerion angustifolium, Scop. 
. Circa alpina, L. 
. Epilobium lineare, Muhl. 


XVII. Umbellifere. 


. Ligusticum Scoticum, L. 


AVIII. Araliacea. 


. Aralia hispida, Vent. 
. A. nudicaulis, L. 


XIX. Cornacee. 


XX. Caprifoliacee. 


. Diervilla Diervilla, (L.) McM. 
. Linnea borealis, L. 
. Viburnum cassinoides, L. 


XXI. Rubiaceae. 


. Galium tinctorium Labradoricum, Weigand. 
. Mitchella repens, L. 


XXII. Composite. 


. Achillea Millefolium, L. 

. A. Ptarmica, L. 

. Ambrosia artemisizfolia, L. 

. Anaphalis margaritacea, Benth. and Hook. 
. Anthemis Cotula, L. 

. Aster acuminatus, Michx. 

. A. nemoralis, Ait. 

. A. Radula, Ait. 

. Carduus arvensis, (L.) Rob. 

. C. lanceolatus, L. 

. Chrysanthemum Leucanthemum, L. 

. Doellingeria umbellata, Nees. 

. Euthamia graminifolia, Nutt. 

. Gnaphalium uliginosum, L. 

. Leontodon autumnale, L. 

. Nabalus albus, (L.) Hook. 

86. 


N. trifoliolatus, Cass. 
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116. 


shy ¢ 


118. 


119. 
120. 
121. 
122. 
123. 
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XXIE FAC BHD osite—Concluded. 


. Senecio Jacobea, L. 

. S. vulgaris, L. 

. Solidago juncea, Ait. 

. S. neglecta, Torr. and Gray. 

. S. puberula, Nutt. 

-§. Purshiz, Porter, 

. 8. rugosa, Mill. 

. Taraxacum Taraxaeum, Karst. 


XXITI. Lobeliacee. 


. Lobelia Dortmanna, L. 


XXIV. Campanulacee. 


. Campanula rotundifolia, L. 


XAXV. Hricacee. 


. Chamedaphne calyculata, (L.) Mcench. 
. Chiogenes hispidula, (L.) Torr. and Gray. 
. Gaultheria procumbens, L. 

. Gaylussacia dumosa, (Andr.) T. and G. 
. G. resinosa, (Ait.) Torr. and Gray. 

. Kalmia angustifolia, L. 

. Ledum Groenlandicum, C£der. 

. Moneses uniflora, (L.) Gray. 

. Monotropa uniflora, L. 

. Oxycoccus macrocarpus, Pers. 

7. O. Oxycoceus, (L.) MacM. 

. Pyrola secunda pumila, Paine. 

. Rhodora Canadensis, L. 

. Vaccinium Canadense, Richards. 

. V. Pennsylvanicum, Lam. 


. V. Vitis-Idea, L. 


XXVI. Primulacee. 


. Glaux maritima, L. 
. Lysimachia terrestris, (L.) B.S.P. 
. Trientalis Americana, Pursh. 


XXVIII. Gentianacee. 


Limnanthemum lacunosum, Griesbach. 


XXVITI. Borraginacee. 


Pneumaria maritima, (L.) Hill. 


XXIX. Solanacec. 


Solanum Dulcamara, L. 


XXX. Scrophulariacee. 
Chelone glabra, L. 
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Melampyrum lineare, Lam. 
Rhinanthus Crista- rary L. 
Veronica serpyllifolia, L. 
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XXXT. Lentibulariacee. 


124, Utricularia cornuta, Michx. 


142. 


142. 
143. 
144. 


145. 
146. 
147. 


148. 
149. 
150. 
151. 


152. 


XXXII. Labiate. 


. Galeopsis Tetrahit, L. 

. Lycopus Virginicus, L. 

. Prunella vulgaris, L. 

. Seutellaria galericulata, L. 


XXXII, Plantaginacee. 


. Plantago major, L. 
. P. maritima, L. 


AXXIV. Chenopodiacee. 


. Atriplex hastata, L. 

. Dondia maritima, (L.) Druce. 
. Salicornia herbacea, L. 

. Salsola Kali, L. 


XXXV. Polygonacee. 


. Polygonum aviculare, L. 

. P. Hydropiper, L. 

. P. Persicaria, L. 

. P. sagittatum, L. 

. Rumex acetosella, L. 

. R. occidentalis, S. Watson. 


XXXVI. Buphorbiaces 
Euphorbia Cyparissias, L. 


XXXVITI. Myricacee. 


Comptonia peregrina, (L.) Coulter. 
Myrica Carolinensis, Mill. 


M. Gale, L. 


XXXVIII. Cupulifere. 


Alnus crispa, (Ait.) Pursh. 
A. ineana, Willd. 
Betula papyrifera, Marsh. 


XXXIX. Salicacee. 


Populus tremuloides, Michx. 
Salix Bebbiana, Sarg. 
S. fragilis, L. 


S. viminalis, L. 


XL. Empetracee 


Empetrum nigrum, L. 
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180. 
181. 


182. 
1838. 


184. 
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XLII. Conifere. 


. Abies balsamea, (L.) Mill. 

. Juniperus nana, Willd. 

. Larix laricina, Koch. 

. Picea Mariana, (Mill.) B.S.P. 

. Pinus divaricata, (Ait.) Sudev. 
. Taxus minor, (Michx.) Britton. 


XLIT. Orchidacee. 


. Arethusa bulbosa, L. . 
: Gyrostachys gracilis, Bigel. 

. G. Romanzoffiana, Cham. 

. Habenaria blephariglottis, Willd. 

. H. clavellata, (Michx.). 

. H. obtusata, (Pursh.) Richards. 


. Limodorum tuberosum, L. 


XLII. Iridacee. 


. Iris Hookeri, Penny. 
. L. versicolor, L. 
. Sisyrinchium angustifolium, Mill. 


XLV. Inliacee. 


. Clintonia borealis, (Ait.) 
. Unifolium Canadense, Greene. 
. Vagnera trifolia, (L.) Morong. 


XLV. Juncacee. 


. Juncus Balticus, Willd. 

. J. bufonius, L. 

. J. Canadensis brevicaudatus, Engl. 
. J. effusus, L. 

. J. pelocarpus, E. Meyer. 

. J. tenuis, Willd. 

. Juncoides campestre, (L.) 

179. 


J. pilosum, (L.). 


XLVI. Typhacee. 


Sparganium androcladum, (Engelm.) Morong. 


S. simplex, Huds. 


XLVITI. Naiadacee. 


Triglochin maritima, L. 
Zostera marina, L. 


XALVIII. Eriocaulee. 


Eriocaulon septangulare, With. 
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XLIX. Cyperacee. 


. Carex abacta, Bailey. 


. aquatilis, Wahl. 

. Atlantica, Bailey. 

. canescens, L. var, disjuncta, Fernald. 
. erinita, Lam. 

deflexa, Hornem. 

. echinata excelsior, Fernald. 
exilis, Dewey. 

Goodenovii, J. Gay. 

. leptalea, Wahl. 
Magellanica, L. 

maritima, Muller. 

. pauciflora, Lightf. 

. scoparia, Schk. : 
scoparia, var. moniliformis, Tuck. 
. sterilis, Willd. 

. sterilis cephalantha, Bailey. 
. stricta, Lam. 

tenera, Dewey. 

. tenuis, Rudge. 

. tribuloides, Wahl. 

. trisperma, Dewey. 


. Eleocharis acicularis, (L.) 

. EK. tenuis, Willd. 

. Eriophorum alpinum, L. 

. E. vaginatum, L. 

. KE. virginicum, L. 

. Rhynchospora alba, (L.) 

. Scirpus cespitosus, L. 

. S. cyperinus, (L.) Kunth. y 
. 8. lacustris, L. 


L. Graminee. 


. Agropyron repens, (L.) Beauv. 

. Agrostis alba, L. 

. A. hyemalis, (Walt.) B.S.P. 

. Alopecurus geniculatus, L. 

. A. pratensis, L. 

. Ammophila arenaria, (L.) Link. 

. Anthoxanthum odoratum, L. 

. Calamagrostis Canadensis, (Michx.) Beauv. 
. Danthonia spicata, (L.) Beauv. 

. Deschampsia flexuosa, (L.) Trin. 

. Elymus arenarius, L. 

. Festuca ovina duriuscula, (L.) 

. Hordeum jubatum, L. 

. Phleum pratense, L. 

. Poa annua, L. 

. P flava, L. 

. P. pratensis, L. 

. Panicularia Canadensis, (Michx.) Kuntze. 
. Spartina glabra, Muhl. 

235. 


S. patens, (Ait.) Muhl. 
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236. 


237. 
238. 
239. 
240. 
241. 
242. 
248. 


244, 


245. 
246. 


247. 
248. 
249, 
250. 
251. 


252. 
253. 
254. 
255. 
256. 
257. 
258. 
259. 
260. 


261. 
262. 
263. 
264. 
265. 
266. 
267. 
268. 
269. 
270. 
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LI. Equisetacee. 


Equisetum arvense, L. 


bit. Filices. 


Dicksonia punctilobula, Gray. 
Dryopteris Noveboracensis, Gray. 
D. spinulosa, (Ketz) Kuntze. 

D. intermedia, (Muhl.) Underw. 
Osmunda cinnamomea, L. 

O. regalis, L. 

Pteris aquilina, L. 


LIII. Lycopodiacee. 


Lycopodium obscurum, L. 


LIV. Hepatice. 


Marchantia polymorpha, L. 
Ptilidium ciliare, Nees. 


LV. Sphagnacee. 


Sphagnum acutifolium, Ehrh. 
S. purpureum, Schifp. 

S. cymbifolium, Ehrh. 

S. recurvum pulchrum, Lind. 
S. rubellum, Wilson. 


LVI. Bryacge. 


Ceratodon purpureus, Brid. 

Climacium dendroides, Web. and Mohr. 
Dicranella heteromalla, Schimp. 
Dicranum majus, Turn. 

D. scoparium, Hedw. 

Fontinalis Dalicarlica, B. and S. 
Leucobryum vulgare, Hampe. 


Polytrichum commune perigoniale, B. and S. 


Racomitrium lanuginosum, Brid. 


LVII. Lichenes. 


Alectoria jubata, L. 

Cladonia cornuta, Fr. 

C. cristatella, Tuck. 

C. pyxidata, (L.) 

C. rangiferina alpestris, L. 
Parmelia saxatilis, L. 

Theloschistes parietinus, (L) Norm. 
Umbilicaria Muhlenbergia, Ach. 

U. pustulata papulosa, Ach. 

Usnea barbata, Fr. 
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271. 
272. 
273. 
274. 
275. 
276. 
277. 
278. 
279. 
280. 
281. 
282. 
283. 
284. 
285. 
286. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
296. 
297. 
298. 


LVII. Alge 


Agarum Turneri, Post. and Rupr. 
Ahnfeldtia plicata, Fries. 

Alaria Pylaii, Grev. . 
Bangia atropurpurea, (Dill.) Ag. 
Chondrus crispus, L. 

Chorda filum, Stack. 

Chordaria flagelliformis, Ag. 
Cladophora glaucescens, (Griff.) Harv. 
Corallina officinalis, L. 
Enteromorpha intestinalis, Link. 
Fucus nodosus, L. 

F. vesiculosus, L. 

Laminaria dermatoidea, De la Pyl. 
L. digitata, Lam. 

L. longicruris, L. 

L. lorea, Bory. 

L. saccharina, Lamour. 
Mastigonema aerugineum, Kirch. 
Oscillaria. 

Ptilota plumosa, Ag. 
Polysiphonia formosa, Ag. 

P. urceolata, (Dillw.) Grev. 
Protococecus viridis, Ag. 
Rhodophyllis veprecula, J. Ag. 
Rhodymenia palmata, Grev. 
Scenedesmus caudatus, Corda. 

S. obtusus, Meyen. 

Ulva latissima, L. 
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On August 20 (1901), the writer spent a few hours at Arichat, O.B., and collected 


specimens 


CO 00 Tod OTP OY DO 


of the following plants :— 


. Arctium minus, Schk. 
. Aster junceus, Ait. 


A. © lateriflorus, (L.) Britton. 
A. Radula, Ait. 


. Callitriche palustris, L. 

. Carex flava, L. 

. Drosera intermedia, Hayne. 

. Dryopteris spinulosa intermedia, Eat. 

. Eriophorum gracile, Kock. 

. E. Virginicum, L. 

. Eupatorium perfoliatum, L. 

. Fucus vesiculosus, L. 

_ Funaria hygrometrica, Silth. 

. Habenaria clavellata, (Mich.) Spreng. 
. Hypnum Crista-Castrensis, L. 

. H. ecuspidatum, L. 

_ H. Schreberi, Willd. 

. H. splendens, Hedw. 

. H. triquetrum, L. 

. Juncus effusus, L. 

. Lycopodium clavatum, L. 

. Phegopteris Phegopteris, (L.) Underw. 
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. Polygonum sagittatum, L. 

. Rhyncospora alba, (L.) Vahl. 

. Scirpus nanus, Spreng. 

. Sparganium androcladon, (Engelm.) Morong. 
. Spirea tomentosa, L. 

. Stachys palustris, L. 

. Tanacetum vulgare, L. 
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VII 
THE SEAWEEDS OF CANSO. 


Berne a CoNnTRIBUTION TO THE STUDY or Eastern Nova Scotia ALG&' 


BY C. B. ROBINSON, B.A., PICTOU ACADEMY. 


The month of August spent by me at the Marine Biological Station during its 
second season at Canso (1902) was almost entirely devoted to the determination of the 
Marine Algee. 

The region was such as to permit the gathering of species having the most varied 
habitat, deep-water forms being occasionally dredged in great abundance, while Lam- 
inarve and Fuct, with their associates, grew nearly everywhere below and between tide 
marks. Tide pools of varying range and size were also easily accessible, and the quieter 
coves and the wharves yielded other forms. My availablé time, indeed, proved quite too 
short for a complete investigation of this portion of the flora of the district. 

The clear water frequently made it possible to see large patches of alge growing 
upon the bottom at depths of about ten fathoms. The results obtained by dredging in 
these and somewhat deeper places indicated that the bulk of this was composed of 
Ptilota pectinata, acting as host, however, to many hydroids and other small animals, 
besides several species of red alge. Of the latter, Delesseria alata was much the most 
frequent, though the plant seen thus in greatest quantity upon any single occasion was 
Euthora cristata angustata. Rhodophyllis dichotoma was also obtained several times, 
and four species of Callithamnion occurred, of which C. Pylaiser and C. Americanum 
were the most plentiful. A small form of this genus, also one each of Ceramium and 
Polysiphonia, were often found upon the larger alge and upon hydroids. These were 
always sterile, and could not be identified. On the stouter portions of Polysiphonia 
two microscopic encrusting species also grew, one Hrythrotrichia ceramicola, the other 
may be the European Actinococcus. 

Odonthalia dentata and Rhodomela subfusca were each dredged on a single occa- 
sion only. 

In deep places under wharves beautiful specimens of Delesseria sinuosa could 
be gathered, and it also was frequently found in the dredge. The corallines were also 
abundant, and six species of Polysiphonia were collected, of which P. urceolata, often 
fruiting, was the most plentiful. The determination of P. Olneyz rests upon a few 
sterile filaments, and may be inaccurate. 

But perhaps the most striking fact regarding the red alg was the comparative 
scarcity of some of the best known and most widely distributed genera. Ceramium 
was represented by a few filaments; Chondrus and Rhodymensa were seen but rarely, 
Gigartina only once. 

The Pheophycee constitute much the greater part of the littoral flora, and while 
not quite equalling the Floridee in the total number of species found, far surpass them 
in individuals. 

Among the Fuci were F. evanescens and F. filiformas, the former washed ashore 
near the laboratory, the latter gathered in tide pools on Cranberry. Ff’. serratus, which 
rivals F. vesiculosus in abundance at Pictou, and which has recently been found on the 
Cape Breton coast, was carefully watched for, and apparently does not occur. 

Chorda filum, everywhere plentiful, grew in great luxuriance in Grassy Cove, the 
fronds usually exceeding twenty feet in length. Agaruwm Turnerz was found in several 
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localities, Alaria esculenta on Cranberry rock only. Desmarestia viridis was eommon 
both in dredged material and cast up on the shore, Chordaria flagelliformis somewhat 
less so, while Desmarestia aculeata was rather rare. Castagnea virescens was but 
once obtained, but the filaments, when examined microscopically, were found to be 
densely crowded with spores, and very beautiful. 

Elachista fucicola was extremely common throughout the month; Leathesia dif- 
formis, always scarcer, became rare after the first fortnight. A single apeeine: speci- 
men of Chetopteris plumosa occurred in plankton. 

Ectocarpus was represented by six species and varieties, including LH. Chordarie 
and #. reptans, the former growing upon Obelia, the latter upon Chorda. The organ- 
ism, however, which usually composed the brownish tufts upon the piles of the wharves, 
was not one of these, but a diatom, Navicula mollis, numerous individuals of which 
were inclosed within tubes of mucilage, thus forming a false filament. 

The Chlorophycee were less carefully studied, and the list is believed to be some- 
what incomplete. Six species of Cladophora were determined, obtained chiefly from tide 
pools. A few filaments only were seen of Chetomorpha Picquotiana, though upon one 
occasion a considerable quantity was found of a plant, which, rather resembling 
Cladophora in general appearance, seemed never to branch, and answered well to the 
description of Chetomorpha longiarticulata. The filaments were much more slender 
and less wiry then those of the other species of this genus. and it was probably a 
Rhizoclonium. 

The blue-green alge listed were found as detached filaments, while examining 
higher forms, no special effort being made to collect them. 

It will be noticed that while Pttlota, Huthora, and Delesseria sinuosa, usually con- 
sidered amongst the most beautiful red alge of north-eastern America, are common, 
Chondrus and Rhodymenia, the more useful genera of this group, are unusually scarce. 
On the other hand, nearly all the brown Ay of commercial importance may be had in 
considerable quantities. 

Prof. Farlow very kindly named for me some species about which I was in doubt, 
and to him and to all of the gentlemen with whom I had the privilege of working at the 
station, my most grateful thanks are due for assistance and helpful suggestions. 


The following is a detailed list of the species observed :— 


SCHIZOPHYTA. 


SCHIZOPHYCEAS (CYANOPHYCE ZS). 


Hormogonee. 
Oscillatoriacee. 
Spirulina sp. 
Oscillatoria subuliformis Harv. 


O. subtorulosa (Bréb.) Farlow. 
By: sp. 
Nostocacee. 


Spherozyga Carmichaelii Harv. 


Rivulariacee. 
Calothrix confervicola Ag. 
0. erustacea (Schousb.) Born. Thur. 
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Ulvacee. 
Ulva Lactuca L. 
U. Lactuca latissima (L.) DC. 
Enteromorpha intestinalis (L.) Link. 


E. _Linza (L.) J. G. Agardh. 
E. Hopkirkii McCalla. 
~ Ulothrichacee. 
Ulothrix, sp. 
Cladophoracee. 


Cheetomorpha Picquotiana (Mont.) Kiitz. 
Rhizoclonium sp. 

Cladophora _ arcta (Dillw.) Kiitz. 

C. rupestris (L.) Kiitz. 


C: refracta (Roth) Aresch. 
C. glaucescens (Griff.) Harv. 
C. letevirens (Dillw.) Harv. 
C. gracilis (Griff,) Kiitz. 
PHHOPHYCESA. | 
PHZOSPOREZ. 
Ectocarpacee. 
Eetocarpus Chordarie Farlow. 
E. reptans Crouan. 
E. confervoides (Roth) Le Jolis. 
E. siliculosus (Dillw.) Lyngb. 
E: fasciculatus Harv. 
E. littoralis robustus Farlow. 
Sphacelariacee. 
Cheetopteris plumosa (Lyngb.) Kitz. 
Enceliacee. 
Scytosiphon lomentarius Ag. 
Desmarestiacee. 
Desmarestia aculeata Lamx. 
D. viridis Lamx. 
Elachistacee. 
Elachista fucicola Fries. 
Chordariacee. 


Leathesia difformis (L.) Aresch. 

‘Chordaria flagelliformis Ag. 

Castagnea virescens (Carm.) Thuret. 
Ralfsiacee. 

Ralfsia verrucosa Aresch. 
Laminariacee. 

Chorda filum, L. 

Laminaria longicruris De la Pyl. 


i saccharina (L.) Lamx. 
ie saccharina phyllitis Le Jol. 
hi, digitata (Turn.) Lamx. 


Agarum Turneri (Post & Rupr.). 
Alaria esculenta (Lyngb.) Grev. 
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PHHOPHYCEA—Continued. 
CYCLOSPORE. 
Fucacee. 
Ascophyllum nodosum Le Jolis. 
Fucus vesiculosus L. 


evanescens Ag. 
F, filiformis Gmelin. 


RHODOPHYCEL. 


BANGIALES. 


Bangiacee. 
Erythrotrichia ceramicola (Lyngb.) Aresch. 


FLORIDEA. 
GIGARTINALES. 
Gigartinacee. 
Ahnfeldtia plicata Fries. 
Gigartina mamillosa Ag. 
Chondrus crispus (L.) Stack. 
. Rhodophyllidacee. 

Rhodophyllis dichotoma Lepch. 
Euthora cristata (L.) J. A. G. 


RHODYMENIALES, 
Delesseriacee. 
Delesseria sinuosa Lamx. 
ibe alata Lamx. 
Rhodymeniacee. 
Rhodymenia ee (L.) Grev. 
Rhodomelacee. | 
Odonthalia dentata Lyngb. 


Rhodomela subfuseca Ag. 
Polysiphonia urceolata (Dillw.) Grev. 
| Ea Olneyi Harv, 


i: violacea flexicaulis Harv. 

re variegata Ag. 

2, atrorubescens Grey. 

IPs nigrescens affinis Ag. 
Ceramiacee. ' 


Spermothamnion Turneri variabile Harv. ? 
Callithamnion floccosum Ag. 


C. Pylaisei Mont. 
C. Americanum Harv. 
C. corymbosum (Engl. Bot.) Lyngb. 


Ptilota pectinata (Gunn.) Kjellm. 
Ceramium rubrum proliferum Ag. 


CRYPTONEMIALES. 
Squamariacee. 
Actinococcus. sp. ? 
Corallinacee. 
Corallina officinalis L. 
Lithothamnion Lenormandi (Aresch.) Fosl. 
Phymatolithon sp. 
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REPORT ON THE MARINE POLYZOA OF CANSO, N.S. 


By Georce A. Cornisnu, B.A.. Toronto. 
Science Master in the Collegiate Institute, Lindsay, Ont. 


The following report embodies the results of about seven weeks’ work done at the 
Marine Biological Station of Canada during July and August, 1902. I collected along 
the beaches, under wharfs, and on kelp washed on the shore. Some dredging was done 
in the neighbourhood in from 10-25 fathoms, and one of my best sources was stones, 
tunicates, sponges, &e., brought up on the trawl of the steamer Active, which went out 
a few miles daily to fish for cod and haddock in 20 to 25 fathoms. 

My identification depends almost entirely on Hincks’ British Marine Polyzoa, as 
it, the Challenger Reports and Verrill’s Report on Invertebrate Fauna of Vineyard 
Sound were all the accessible literature at the station on this subject. 


FAMILY : ATEIDA. 


Aetea truncata (Landsborough).—A colony intermingled with Obelia commissur- 
alis growing on a mussel shell (Mytilus edulis) was found under a wharf. It is the. 
branched variety, and is exactly like Hincks’ illustration, Plate II., fig. 8, except that 
the tubular appendage is absent in every case and that it is considerably more branched. 


FAMILY: EUCRATIIDA. 


Gemellaria loricata (Linneus).—A beautiful, bushy, white tuft, two and one-half 
inches high, attached to a stone, was taken by the trawler Active. There is a tinge of 
brown on the larger branches, but the greater part is pure white; the pits on the wall are 
extremely small. I have also seen the brown form in about 20 fathoms. In the form 
and proportion of parts it answers completely to G. willisti, Dawson, as described in 
Hincks’ British Marine Polyzoa, p. 21. 

Scruparia clavata, Hincks.—Branches on mussel shells (Mytilus edulis) were 
found under wharfs. Some in single file, some back to back, are found in the same 
branch. 


FAMILY : CELLULARIID. 


Menipea ternata (Ellis and Solander).—The following are my notes on this species: 
July 20, a small patch found on an ascidian taken at Canso. I find no trace of an- 
terior avicularia; lateral avicularia are very distinct, and there is always a large spine 
on the peristome just inside this avicularium. The operculum varies a good deal in size 
and shape, and in many is crenate on the free margin, having two or three rounded 
teeth; it has a thickened border surrounding a deep, flat centre; the tendrils are very 
long. August 1, speciments were taken from a stone taken by the trawler Active in Che- 
dabucto Bay, in about 12-20 fathoms. There is no grouping in triplets, but about seven 
zocecia occupy each internode; the anterior avicularium is quite distinct on the upper 
zowcium of each internode, and also on some others. The lateral avicularia are not so pro- 
minent as in Hincks’ illustrations. The operculum covers the greater part of the orifice, 
and is marked on the front surface. August 19, a tangle of this species mixed with an 
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hydroid was dredged in 20 fathoms. It answers in every respect to the one of August 
the first. The median avicularium is present on most of the cells, and some of them 
are of good size. Spines vary from one to three, and toward the upper part of the 
colony they are very long. 


Scrupocellaria ellipttca (Reuss).—A branch of this species about two centimetres 
high was taken from a stone brought up by a trawl from 30 to 50 fathoms. -It is twice 
dichotomously branched; the vibracula are very long and serrated on one margin; the 
spines above the orifice vary greatly in length, and many are very long. 


Caberea ellisit (Fleming).—This species is common. It was dredged in 30 to 50 fa- 
thoms, attached to a sponge and to Terebratulina septentrionalis; considerable quanti- 
ties of it were also dredged in 20 fathoms attached to Balanus, stones, &c. 


FAMILY : BICELLARIDA, 


Bugula sp—One specimen about one inch in length was found on a mussel shell 
(Mytilus edulis) taken just below low water under a wharf at Canso. The zoarium 
is ascending, racemose, regularly dichotomously branched, the branches being rather 
narrow, and composed regularly of two series of zoccia alternate with each other. The 
zoecia are long, slightly tapering toward the base, and have at the upper part of the ori- 
fice five spines. The largest spine is at the upper outer corner; right in front of the 
larger spine is another one; a pair of spines, one on each side of the peristome, arise 
just below the other spines and almost or quite overlap each other; the lower inner 
spine sometimes absent; the orifice is very large, occupying almost the whole front of 
the zoecium. Avicularia are entirely marginal in the form of bird’s heads. They are 
pedunculated, and one is attached to the outer margin of each zoecium con- 

siderably above the middle; they are stout, being about two-thirds as broad as long, and 

have both beaks hooked; they are attached by a disk-like base; the ocecia are almost 
globular, flattish at the lower end; they are raised, and attached by a narrow neck to 
the zoecium below. On one polypide I counted twelve tentacles, on another thirteen. 
This species differs from B. avicularia in the form of the zoarium. the number of 
spines, in the fact that the avicularia are not elongated but quite stout, and in the 
number of tentacles. 


FAMILY : MEMBRANIPORIDA., 


Menbranipora pilosa (Linneus).—This is found very commonly about Canso in 
depths of 10-15 fathoms. I found it on fronds of Rhodymenia palmata, Ptilota plu- 
mosa, and on the stipes of Laminaria longicruris washed up on the beach. It some- 
times forms narrow patches one inch long and two to four cells wide on Rhodymenia, 
and in this case the basal spine is aborted, but the peristome is surrounded by about 
five rather short spines directed toward the centre of the peristome. Another peculiar- 
ity of this specimen is that on each side of the peristome there is an elliptical, trans- 
parent patch about one-fourth the diameter of the peristome. On Laminaria it forms 
encrusting masses, covering frequently the whole stipe. In these the basal spine is 
present but very short, and the marginal spines are often reduced to two lateral ones 
near the upper edge of the peristome. The peristome is very large, about one and one- 
half times the length of the tube below it. Specimens got on Rhodymenia and Pttlota, 
near Cranberry Light, in 15 fathoms, formed white encrusting masses, and had typical 
structure with very long basal spines. : 


Membranipora lineata (Linnzus).—Small patches were found quite frequently on 
Laminaria just below tide-mark. They are quite normal, except that some have as 
many as fourteen spines. A beautiful lace-like colony, two inches long, was found on 
a mussel shell. Every cell had a very prominent avicularium just below its orifice, 
which is raised greatly, and has its acute mandible never pointing down but always 
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obliquely upward. Generally only one pair of spines is present, and these are erect and 
situated near the top of the orifice. 


FAMILY : CRIBRILINIDA 


Cribrilina punctata (Hassall) ?—I found two specimens, the identity of the first of 
which I am not sure. The first specimen was found encrusting a shell of Litorina 
which was inhabited by a hermit crab. The boundaries of the cells of the zoarium are 
not distinct; the whole front of the zoccium is perforated with punctures of large size, 
giving it a reticulated appearance; the peristome is not greatly thickened on the lower 
edge, and bears no mucro; it has two spines on the upper margin that are directed in- 
wards. The avicularia are generally absent, but an occasional one is seen on the edge 
of the peristome. The oecia are large, covered with punctures, and contain ova of a 
beautiful pink colour. The second specimen was found on a stone at low-water mark. 
The two lateral avicularia are present on almost every cell. The spines on the peris- 
tome are rather irregular in number, some cells having none, some two. The lower 
border of the peristome is very slightly thickened, but the mucro is absent. 


Cribrilina annulata (Fabricius).—Several very small patches were found on a stone 
between tide-marks, and a small patch 5 mm. in diameter, together with several other 
small patches, consisting of from one to three cells, was obtained from the frond of 
Rhodymenia palmata dredged in 20 fathoms, near the entrance to Canso harbour. ‘All 
the specimens are of a pure white colour. In the larger patch on Rhodymema the mar- 
ginal zoecia retain a pair of transparent spots laterally, also two above the orifice. 


FAMILY: MYRIOZOIDA. 


Schizoporella sinuosa (Busk).—A very old, encrusting mass was found on a stone 
taken by the trawler Active. The individuals can be distinguished by the naked eye. 
The orifice is orbicular, produced into an angle below. The wall is punctured, especi- 
ally near the edge, where the punctures are large. 


Schizoporella hyalina (Linneus).—This species is very common about Canso. I 
have found it on Laminaria longicruris, Fucus vesiculosus, Ascophyllum nodosum and 
a red alga. In all cases it was found in very shallow water or just below tide-mark. 
The lateral denticles vary a good deal in size, sometimes being very conspicuous when 
the ventral sinus is deep, or very small when the ventral sinus is shallow. 


FAMILYS ESCHARIDA. 


Lepralia pallasiana (Moll).—A colony was found on a stone taken from under a 
wharf. There is no umbo, avicularia nor owcia present; the reticulation is very pro- 
nounced and beautiful, the margin of the peristome is not greatly raised and its lower 
margin is more strongly curved than is indicated in Hincks’ drawings. 


Lepralia pertusa (Esper).—Specimens were found encrusting an ascidian dredged 
by the trawler Active. As I am not at all sure of the identity of this specimen, I 
shall give my notes in full. July iv: Zoarium encrusting of a white colour in sevy- 
eral small patches. Zocecia are very distinct, separated by raised lines, and form radi- 
ating rows; they are mostly rectangular, a few having a pointed base; a very distinct 
line of large pores at each lateral edge border the dividing, raised lines; these pores 
are separated by ridges passing inward radially for a short distance; the orifice is trans- 
versely elliptical with a distinct sinus on the lower side; just below the lower lip is 
a raised, conical or tubular structure with an opening circular above, but prolonged 
into an angle below; this structure does not come out straight but runs obliquely to- 
ward the orifice, no avicularia are present. Every feature is very distinct. July 27: 
Another specjmen taken which is younger. It has an orange appearance and the walls 
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are translucent; the zocecia are rather less regular in shape but are arranged in regular 
lines. 


Porella concinna (Busk).—One specimen was got from a stone taken by the trawler 
Actwe. The wall is thickly punctured, the cells are not distinctly divided, the cell- 
wall is much raised about the orifice; the avicularia are generally present on the lower 
lip. 

Escharoides rosacea (Busk).—A single specimen 5°6 mm. high divided into two 
lobes was taken by the trawler Active in about 30 to 50 fathoms; it was attached to a 
stone. 


Mucronella sp.—The specimen was found on an ascidian taken by the trawler Active. 
It resembles closely M. coccinea. It is an encrusting form; the zoecia are ovoid, nar- 
rowing below, quite flat, the outline of each is very distinct, the surface plainly granu- 
lar; the orifice is almost terminal, it is rounded above and widest near the base; there 
are two lateral denticles near the base and a median, blunt denticle on the lower lip; 
two avicularia are present at the sides of the orifice, their lower edge is below the edge 
of the lower lip of the peristome; they point upward or inward or between the two posi- 
tions; there are generally three spines present just above the orifice; the zocecium is 
yellowish and dim toward the base. In a second specimen got from a stone taken by 
trawler Active, each zoecium was punctured around the border very close to the 
raised, separating ridge. Avicularia are constantly present, only a few having a single 
avicularium. 


FAMILY: ORISIIDA. 


Crisia eburnea—(Linneeus).—Specimens of this were found on the base of red algee 
dredged in 20 fathoms; two small tufts, 1 cm. high from base of stem of Boltenta; 
several branches 2°5 em. high from stone obtained in Chedabucto Bay; from a hydroid 
dredged in 20 fathoms at the entrance to Canso harbour; one small branch found at- 
tached to Lafwa duwmosa dredged in 20 fathoms near Canso harbour ; a magnificent 
branch 2°5 em. high found growing on Rhodymenia palmata dredged in 20 fathoms. 
The joints are always horn-coloured, branches generally do not arise from lowest 
zocecium of the internodes but more frequently from the second, third, fourth or fifth. 
In one specimen owcia are present. They are always at the base of the branch and are 
very ventricose with orifice not projecting nor tubular, but transversely narrow ellip- 
tical. 


FAMILY : TUBULIPORIDE. 


Lubulipora flabellaris (Fabricius).—Colonies were found on Laminaria dredged in 
10 to 15 fathoms. The young colonies are fan-shaped, the adult are almost orbicular; 
there is no sign of lobation in either young or adult. 


Idmonea atlantica (KE. Forbes).—One colony 2°5 cm. long was got on a muddy bot- 
tom in 25-85 fathoms. The branching is fairly regularly dichotomous. There were no 
occia present. Another colony -75 em. high growing on Lafea dumosa was got in the 
same locality. 


Idmonea serpens, Linnzeus.—Two small branches were found in an hydroid dredged 
in about 20 fathoms near the entrance to Canso harbour. Its colour is ivory white 
with no tinge of purple. 


Entalophora clavata (Busk).—A small, erect colony less than 1 cm. high was 
found growing on an hydroid dredged at 20 fathoms. It sprang from the same base as 
a branch of Idmonea. It is unbranched but clavate at the end and resembles com- 
pletely in form Hincks’ illustration, Plate LXV., 8d. (Br. Mar. Polyzoa), 
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FAMILY : LICHENOPORIDA, 


Inchenopora, sp.—I was unable to identify this specimen with any species 
described by Hincks in ‘British Marine Polyzoa.? One small colony was taken off 
Rhodymenia palmata dredged in 20 fathoms near the entrance to Canso Harbour. 
The specimen is not more than 2 mm. in diameter. The zoarium is stipitate widen- 
ing above into a shallow cup. There is a wide bordering lamina entirely free and 
curved up so as to make the edges of the cup. Zoecia are arranged irregularly with ~ 
the intervening cavities, also arranged irregularly; many of the orifices have long acu- 
minate projections, some of which are bifid. The characteristic feature of the speci- 
men is the form of the zoarium. 


Inichenopora verrucaria (Fabricius).—This is a common species at Canso. I found 
it on Laminaria fronds washed up on the beach, on a blade of dead Zostera that came 
up in the dredge from 30 to 40 fathoms and several colonies on Ptiota plumosa dredged 
from 15 fathoms. x 


FAMILY: FLUSTRELLIDA. ~° 


Flustrella hispida (Fabricius).—This is very commonly found between tide marks 
coating the stems of Ascophyllum nodosum. It is always situated at the base of the 
stipe. : : 


FAMILY: VESICULARIIDA. 


Bowerbankia, sp.—Specimens were found growing on hybroids attached to 
mussel shells taken under wharfs. The zowcia are in groups attached to both sides 
of a jointed stolon.. The polypide has eight tentacles, the stomach is quite dark 


coloured, the gizzard conspicuous and many cells contain rounded, dark brown 
bodies. 


Bowerbankia wmbricata (Adams).—A small mass was found growing on the sur- 
face of Membranipora lineata attached to a mussel shell. The majority of the polypides 
have a large, red, oval larva in each, and this is the only distinct organ that can be 
seen. One had its tentacles projecting in a long, pointed mass, they seem to be more 
than ten, but I could not tell the exact number. I am not at all sure of the identity 
of this specimen. 


FAMILY: PEDICELLINIDA. 


Pedicellina cernua (Pallas).—Both the smooth and spiny variety of this species 
occurred on mussel shells taken under wharfs. Variety glabra is the more common, 
only one specimen of the spiny form was found and the spines on this were long and 
hair-like, and were not confined to the peduncle, but also cover the polypides. I 
counted fourteen tentacles in several individuals. 


Pedicellina nutans, Dalyell.—This was found intermingled with Bowerbankia, sp. 
on a mussel shell got from under a wharf, and also mixed with Pedicellina nutans 
growing on Membranipora lineata got from a mussel shell. 


Pedicellina gracilis, Sars.—One specimen of this species was found spread over 
an encrusting mass of Membranipora lineata on a mussel shell, which was got under a 
wharf, it was intermingled with Pedicellina nutans, and the cells of the two were 
about the same size. The peduncle was very long and slender, the expanded, cylin- 
drical part at the base being hardly one-eighth of the whole peduncle, but in a few 
cases as much as one-fourth. In some individuals the peduncle expands above to 
form a capitate head which contracts suddenly at the polypide. The polypides are 
plainly gibbous on the sides. The stolon is jointed. 


80 "MARINE AND FISHERIES 


6-7 EDWARD VII., A. 1907 


FAMILY : LOXOSOMIDZ. 


Loxosoma singulare, Keferstein—TIwo specimens were found on Schizoporella. 
Both have two buds of different sizes on each side. The stalk is about one-half the 
length of the body, transversely marked, but the expanded disk below is hid from sight. 
It only varies from Hinck’s description by having eight tentacles in one specimen. 
The number in the other could not be counted. 


Unidentified—A specimen was found on a stone taken by the trawler Active. It 
formed a very small, white, encrusting mass; the zoccia are arranged in very irre- 
gular order and their boundaries are not distinct; the orifice is arched above and con- 
vex below, due to a tubercle arising just below the orifice; this tubercle has two 
lateral wing-like outgrowths below and in this way forms a crescent-shaped body on the 
front surface of the zocecium; dim radial lines pass outfrom this to the margin; two 
spines arise from the upper side of the orifice. Many have globular occia above, and 
on these the spines are absent. 

Another species was found on a stone and on the shell of Balanus taken by trawl 
of the Actwe. The zoarium is encrusting and of a greenish colour; zoccia are of 
average size, very plainly marked off from one another and of irregular and various 
shapes, the whole surface is flat and covered with very large punctures giving it a 
reticulated appearance. The orifice is not terminal but at the upper end, not projecting, 
and almost perfectly orbicular; some have two lateral denticles near the lower edge; 
directly below the orifice is an avicularium with pointed mandible running nearly © 
horizontal, or obliquely upward. 
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IX 


NOTES ON THE BISEEHS OF -CANSO: 


BY GEORGE A. CORNISH, B.A., TORONTO. 


Science Master in the Collegiate Institute, Lindsay, Ontario. 


The following notes refer to specimens of fishes collected and determined at the 
Marine Biological Station during July and August in the two seasons of 1901 and 1902. 
In nomenclature and classification Drs. Jordan and Evermann’s ‘ Fishes of North and 
Middle America’ has provided the authority followed.. The specimens, it may be 
added, were collected mainly during the trips of the fishing steamer Active, operated 
by the Messrs. Whitman, of Canso, or were obtained along the shore, or in shallow 
water about the wharfs of the harbour, or in the areas thickly overgrown with eel- 
grass, adjacent to the laboratory. I visited several times each week the traps set for 
mackerel and squid in water about six fathoms in depth quite close to the land. The 
Active furnished most specimens, secured during her daily fishing trips, a few miles 
from the harbour, where trawls of hooks were set for cod and haddock. For about a 
month during 1901 the beam-trawl was used in Chedabucto Bay at a depth of 18 to 20 
fathoms, with most noteworthy-success. A few fish were kindly brought by some of 
the local fishermen from the ‘Banks’ and by some of the deep-sea fishermen who fish 
in small boats with handlines or with long lines of hooks known as ‘ trawls.’ I cannot 
refrain from making special reference to the willing aid of Mr. C. H. Whitman, who 
most kindly compiled statistics regarding the local ‘ takes’ of certain fishes of which I 
have made use, as well as for much other assistance during the whole course of the 
work of collecting specimens. 


FAMILY: GALEID. 


1. Prionace glauca (Linneus).—This species, called in the locality of Canso the 
‘Blue Dog,’ is very common in the adjacent waters, and is reported by the cod fisher- 
men to be extremely plentiful on the ‘Banks.’ Two specimens which I measured were 
1,423 mm. and 1,487 mm. respectively from the tip of the snout to the concavity of the 
tail. In one there were three gills upon one side atrophied. They are stated to die upon 
the trawl hook more quickly than the cod or the picked dog-fish (Squalus acanthias), 
so that they are rarely brought on deck alive. The fishermen think that when they take 
the hook they are unable to close the mouth, and thus drown. I have seen one come 
to the surface when out fishing with the hook trawl, and after it had snapped off a cod- 
&sh from the trawl it would circle round, with its dorsal fin exposed, and rapidly gather 
up the fragments, an occurrence which I am informed is very common on the fishing 
grounds. An examination of the stomach showed a few shrimps only, and in the longi- 
tudinal spiral valve were many specimens of a tape-worm. 


FAMILY: SQUALID. 


2. Squalus acanthias, Linneus.—This is an extremely common species, and often 

a great nuisance to the fishermen fishing with trawls of baited hooks. I have known 

gear with 700 hooks to have 690 of these dog-fish upon it. No use is generally made of 

these fish ; they are difficult to release from the hooks, and they generally snap off 
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the snood; they are regarded with much disfavour. As Professor Prince pointed out 
in his report on the ‘ Dogfish Pest in Canada’ (Fisheries Report, Department of Marine 
and Fisheries, Ottawa, 1903), this species has proved a most destructive enemy to the 
sea fishermen’s pursuits, and his recommendations to the government favouring reduc- 
tion works for converting dogfish into fertilizer, oil, glue, &., are now being carried 
out. 


FAMILY: RAID. 


3. Raa ocellata, Mitchill—A most common species at Canso, though some of the 
specimens which I examined may belong to the allied species R. erinacea. I found it 
difficult to decide finally in the case of some examples. They were all taken in trap- 
nets set for mackerel, close along the shore. I give the following details in regard to 
four specimens :— 


Number 
Length O Sex. Ocelli. 
Teeth. 
(O0smnI Le SPPEPCE Sea, Soe: aes = 78 Males. Sis, . |Not distinct. 
85 
GSO. me cee ke thee ee Oe ee, te Eee 69 Femate:... Absent. 
77 : 
((illspa Terre tar es Stes hos PUP RNA Nght Sn Bo ates ascot 1 sa 91 arc Benth ee Present. 
90 
O10 aa ee vas, Bilge Petites Po Ae OR aes : 71 Males. j.cde imnsn TA DSEDE. 
: io 


The last-named specimen exhibited several rows of spines along the tail, which 
would indicate that it is R. ocellata; but in it and in the second specimen the number 
of teeth present is intermediate between the diagnostic dentition of the two species. 
In the two male specimens the double row of erectile spines points inward to the middle 
line rather than backward. In none of those in which ocelli are present is there any 
central dark spot. Their food was found to be dollar fish (Poronotus treacanthus), the 
cunner (T'autogolabrus adspersus) and squid, remains of which occurred in the con- 
tents of the stomach. at 


4. Raia levis (Mitchell).—This species is frequently captured by the cod fisher- 
men on their deep-sea trawls of hooks, The only specimen minutely examined by me 
was 1,075 mm. long. In colour it was light-brown dorsally, with scattered dull black 
spots. There were two large ocelli surrounded by a black ring; ventrally, it exhibited 
small black spots; some of them were arranged in two rows. 


5. Rasa radiata, Donovan.—This skate or ray is usually called the Starry Ray, and 
it is the most common species taken on the local cod-trawls. Hence Drs. Jordan and 
Evermann are not perfectly accurate, so far as eastern Nova Scotia is concerned, in 
saying that this species is not.common on the Atlantic coast. I have seen several 
dozens taken in about three hours by one dory. Nor are the American authorities ac- 
curate as to the size, as I have seen half a dozen amongst an afternoon’s catch on board 
a dory each of which exceeded three feet in length. Two that I measured accurately 
were 994 mm. and 1,126 mm. long, the former being a female and the latter a male. 
The fishermen informed me that they secure very frequently specimens of the dimen- 
sions just specified. On two small specimens (145 mm. long) taken in the dredge 
the lateral spines on the tail were quite rudimentary. A large spine was present just 
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behind the spiracle in the specimens examined. In one large specimen I noticed a row 
of transverse black lines on each side dorsally and running backward almost parallel, 
but on the tail approaching and becoming obscure. 


Of the Teleosteans, or bony fishes, specimens embracing fifty-one species passed 
under my examination, and in regard to these the following notes were prepared :— 


FAMILY: ANGUILLID. 


1. Anguilla chrysypa, Rafinesque.—Specimens of the common eel are plentiful in 
the long eel-grass inshore and in shallow water. They are caught in traps and eel-pots. 
The young, less than 10 cm. in length, are also found in shallow water near the shore. 


FAMILY: CLUPEID. 


2. Clupea harengus (Linneus).—The common herring is not abundant and is not 
commercially important. A few are taken from the trap-nets, but never more than a 
barrel or two. They varied in length from 189 mm. to 235 mm. 


3. Pomolobus pseudoharengus (Wilson).—This species, called locally the Alewife 
or Gaspereau is taken in small quantities in the trap-nets, but is commercially unim- 
portant. 


FAMILY: SALMONIDA. 


4, Salmo salar (Linneus.)—Young specimens about 230 or 250 mm. in length are 
commonly taken in the early summer, and adults are caught in spring and early sum- 
mer. 


FAMILY: ARGENTIDA. 


5. Osmerus mordax (Mitchell)—The smelt is common, though not found in the vast 
quantities which occur in the more northern estuaries. It is caught by hook and line 
from the wharfs, and in the trap-nets. Owing to the limited quantities taken, none 
are shipped from Canso to the markets as a rule. 


FAMILY; PCiCILMDA. 


6. Fundulus heteroclitus (Linnzeus).—The common killifish is plentiful in brackish 
ponds near the beach iat Canso. 


FAMILY : SCOMBRESOCID, 


7. Scombresox saurus (Walbaum).—Large schools of this species can often be seen 
skipping over the water trying to escape from the voracious podllack. A few are caught 
in the trap-nets, and on one occasion a specimen was washed on board the tug during 
one of our scientific trips in the bay. 


FAMILY: GASTEROSTEIDA. 


8. Pygosteus pungitius (Linneus).—In one pond near the seashore this small fish 
is very common; but, curiously enough, it is entirely absent from another pond quite 
similar in its physical features, and practically adjoining. 

9. Gasterosteus bispinosus (Walbaum).—This species is abundant in tidal pools and 


in ponds near the beach. They seem to be of two sizes, with no intermediate links. 
Those of larger size are 58-60 mm. in length, and are confined to the tidal pools, while 
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the smaller specimens, 20-26 mm., are found both in the tidal pools and in the brackish 
water ponds, and in both sizes the genital organs were found to be mature. I made 
accurate measurements of seven examples, and found that, in three of them, the first 
dorsal spine does not reach the second, in one the tip just touches the base of the second, 
and in three it projected beyond the base of the second. The ratio of length to height in 
the seven are 4°3, 4:1, 3°8, 4°2, 4°3 and 4:9, hence the distinction which has been 
drawn between G. spinosus and G. aculeatus does not hold in the case of the Canso 
specimens. JI made some endeavour to decide if other peculiarities could be correlated 
with the red throat and red fin membrane which many exhibited. Out of 245 specimens 
collected from the pond, 16 were distinctly red-throated, and 8 red-throated specimens 
examined were found to be males with active spermatozoa in the testes. Out of 10 with 
pale throat 5 were females and 5 proved to be males showing active spermatozoa. 


10. Apeltes quadracus (Mitchell). —This species was common in a brackish pond near 
the beach. The head I found to be contained 4°3 times in length, and the depth 4°3- 
4°8 in the length. The anal spine does not come under the third dorsal ray, but under 
the fourth, fifth or even under the seventh. In a large number the ventral fins have ~ 
orange-red membranes, and sometimes the membrane of the dorsal and the anal 
spines are red. All with coloured membranes I ascertained to be males, and seven 
specimens not so tinted were females. I could detect no external marks of difference 
in the colouration of males and females excepting the red membranes. The dorsal 
spines are bent irregularly to the right and left, and in about one-third of the exam- 
ples obtained the dorsal spines were four in number. 


FAMILY : SCOMBRIDA. 


11. Scomber scombrus (Linneeus).—Of this valuable food-fish variable quantities are 
captured by gill-nets and traps. They are usually shipped fresh to the Canadian mar- 
kets, the fishermen receiving two to ten cents a piece for them, and the fishing season 
lasts from May to November. In one season recently over 250,000 mackerel were taken 
by Canso fishermen. 


12. Thynnus thynnus (Linneus).—The mackerel traps often capture specimens of 
this large species about the end of July and in the month of August. They are often 
called by the erroneous names, mackerel shark or horse-mackerel, the former being 
really the porbeagle (Zamna) and the latter the scad (Trachurus). The name tunny 
is correct and most appropriate, and in the Mediterranean sea it is one of the principal 
fisheries pursued, while in Japan it is an esteemed food-fish, raw, salted, smoked and 
canned in oil. At Canso they are occasionally captured, but one trap in a few weeks 
took over forty. All were liberated, as there is no market for them. They are often 
seen swimming near the surface of the sea. 


FAMILY: AMMODYTIDA. 


13. Ammodytes americanus (DeKay).—This species was found only at one point at 
Canso. On a sandy beach at the entrance of a cove connected with Canso harbour they 
occurred very numerously at low tide. The drag seine used at this place on being 
hauled in quickly captured many hundreds in a short time. They were often found 
stranded on the shore as the tide went out, and were also dug out ‘of the sand at a depth 
of six inches. They appeared to be of two sizes, without intervening stages. Twenty- 
five of the larger ranged from 157 mm. to 184 mm. in length, and ninety of the smaller 
type were found to measure 60 mm. to 89 mm. in length. The stomach was often 
empty; but when filled contained small crustacea, some of which were not secured in 
the immediate locality, and did not appear to occur locally. 
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FAMILY: XIPHIIDA. 


14. Xiphias gladius (Linneus).—This species while not one of the common species 
captured at Canso, is at times taken in the trap-nets. One was secured in that way 
in 1901, and one in 1902 came to my notice. A demand has arisen for these fish com- 
mercially, and they have a high reputation in the United States markets, and being of 
large size (200 to 400 pounds being a frequent range of their weight) the fishery might 
become a remunerative one were it developed. 


FAMILY : CARANGIDA, 


15. Decapterus macarellus (Cuv. and Valenc).—Two specimens of this species were 
caught in the Chedabucto Bay trap-rets. They were wholly unfamiliar to the fisher- 
men, and are apparently rarely seen at Canso. 


16. Trachurops crumenophthalmus (Bloch) ?—Two specimens were taken in the 
trap-nets by local fishermen, to whom the fish was unknown before. The specimens 
were found to differ from the description of Drs. Jordan and Evermann in two 
respects,—there are no scales on the cheeks, and, along the side, a bright golden-yellow 
band passes longitudinally below the lateral line anteriorly; but about midway it 
crosses and then passes back above the lateral line. 


FAMILY: CENTROLOPHIDA, 


17. Palinurichthys perciformis (Mitchell).—The fishermen call this species the 
‘Rudder fish,’ and are familiar with it, as.they state that it follows their sailing ves- 
sels into port from the ‘ Banks.’ One specimen was taken by hook at the Canso waarf. 


FAMILY: STROMATEID. 


18. Poronotus triacanthus (Peck).—This small silvery fish is fairly common, and 
is frequently captured in the trap-nets. 


FAMILY: SERRANIDA. 


19. Roccus lineatus (Bloch).—Young specimens 170 mm. long of this fine fish, 
which when adult may measure 3 to 5 feet in length and weigh from 20 to 100 pounds, 
are frequently caught by boys with hook when fishing for smelt. 


FAMILY : LABRIDA, 


20. Tautogolabrus adspersus (Walbaum).—An excessively abundant fish about the 
wharfs. It is very variable in size and colour, and is popularly known as the perch or 


cunner. 


FAMILY: BALISTIDA. 


21. Balistes carolinensis (Gmelin).—One specimen of this ~emarkable File-fish was 
brought in by the deep-set fishermen, who stated that it was ‘ gaffed’ on Banquereau 
Bank, about fifty miles southeast of Canso. It was seen near the surface swimming 
around a floating buoy. Its captors had never seen one before, and it may be added 
that while the members of the family are abundant in tropical seas they become very 
scarce in higher latitudes. 
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FAMILY: MOLIDA. 


22. Mola mola (Linneus).—The sun-fish, as it is called all over the Atlantic waters 
of Europe and this continent, is not uncommon at Canso and out on the ‘ Banks.’ 
Specimens even come close to the beach, and one was driven ashore by the fishermen 
with oars and gaffs, and was brought to the station. Another example was also ob- 
tained, and the measurements of each respectively were 1,480 mm. long and 1,780 mm., 
vertically from the tip of the dorsal to the tip of the anal fin, in the first, and 1,790 
mm. long and 2,020 mm. vertical measure, in the second. The stomach of one was 
empty, while in the other were found two squid. 


FAMILY : SCORPZENIDA. 


23. Sebastes marimus (Linneus).—A féw specimens of this fish called locally ‘ Red 
Perch’ or ‘Gale fish,’ or more widely the ‘ Norway haddock,’ are taken on every trawl 
of hooks, but no use is made of them. They frequent a soft bottom at the base of the 
slope from shallow to deep water at about 60 fathoms. I found that neither the pec- 
toral nor ventral fins are long enough to reach the anus. 


FAMILY: COTTIDA. 


24, Triglops pingeli (Reinhardt).—A specimen swept into the beam-trawl net at 
18 fathoms depths in Chedabucto Bay was 78 mm.; and in several respects it dif- 
fered from the description given by Drs. Jordan and Evermann. The series of spines 
along the base of the dorsal fin is continued to the caudal fin; but from the middle of 
the second dorsal fin the spines are small and not obvious. Dorsally it is light green- 
ish-brown, mottled with a light reddish shade of the same colour. There are four dark 
saddles across the back; an interrupted black line runs along the side; there is no 
ocellus on the anterior dorsal fin. Each of the dorsal fins exhibits three black lines, 
while the pectoral fin has four dark bars and the anal fin is white. A distinct dark line 
runs below the eye on each side of the head. 


25. Myoxocephalus grenlandicus (Cuv. and Valenc).—This species is exceedingly 
common in shallow water, and shows great variation in colour. It ranges in length 
from 130 to 170 mm. 


26. Myoxocephalus octodecimspinosus (Mitchill).—Several specimens were taken 
in the beam-trawl net in 18 fathoms of water on a sandy bottom in Chedabucto Bay. 
In one example, 201 mm. long, the soft dorsal fin had a short anterior spine; but pos- 
sibly this feature was not normal, as in two smaller specimens it was absent. In the 
same large specimen the preopercular spine does not extend so far as the opercular 
spine; but this does not apply to the two smaller examples. 


27. Hemitripterus americanus (Gmelin)—This is a very common fish at Canso, and 
as a rule called the ‘Sculpin.’ It occuzs at depths of a few feet down to 50 or 60 fe- 
thoms, and varies most remarkably in colour; some are bright red, others dark brown, 
and there are intermediate shades. The brilliant-red specimens generally occur in 
deep water; but the dark-brown type occurs at all depths. Large specimens are taken, 
the largest being no less than 511 mm. long. They are used as bait in the lobster traps 
with other rejected or ‘ offal’ fish. 


FAMILY : AGONIDA. 


28. Aspidophoroides monopterygius (Bloch).—The beam-trawl net secured several 
specimens in Chedabucto Bay at a depth of about 18 fathoms. 
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FAMILY : CYCLOPTERIDA., 


29. Cyclopterus lumpus (Linneus).—This fish, generally known as the lumpfish, 
lumpsucker, or in Scotland the ‘ paidle,’ is plentiful at Canso in the spring; but much 
scarcer in summer. I examined one specimen caught by a fisherman on his baited hook - 
while fishing for pollack. The colour appears to fade very quickly from the slimy 
skin after death. 


FAMILY : BLENNIIDA. 


30. Pholis gunnellus (Linneus).—This eel-like familiar fish, often called the Gun- 
nel or Butterfish, is very common under stones at low water, and eludes capture by 
reason of its exceedingly slimy, slippery integument. 


31. Sticheus punctatus (Fabricius),—One specimen of this peculiar blenny was 
found in the beam-trawl net when fishing in 18 fathoms of water in Chedabucto Bay 
on a sandy bottom. Another was obtained in a moribund condition under a wharf. 
The markings differ very much from the description of Drs. Jordan and Evermann. 
There is no tinge of scarlet; but the colour is light-brown above, whitish-yellow below, 
while black blotches occur dorsally, and eight or nine large irregular brownish blotches 
on the sides. There are twelve black spots on the anal fin. The blotches on the side 
are somewhat indistinct in one of the specimens. 


32. Ulvaria subbifurcata (Strong).—Four specimens of this species were obtained. 
One was found under some stones on the beach, when looking for gunnel or butterfish, 
while two were brought up in the dredge in 6 to 10 fathoms of water, and the fourth 
was taken in the beam-trawl net in the bay in 30 fathoms of water. It would appear, 
therefore, not to be wholly a deep-water fisn, and I may add that there can be no doubt 
as to my identification of the specimens. 


FAMILY: CRYPTACANTHODIDA. 


33. Cryptacanthodes maculatus (Storer).—This rather uncommon fish is taken on 
the hooks of the haddock-trawls at about 20 fathoms depth. It is often called the 
Lamper-eel, in common with Zoarces the viviparous blenny. All the specimens in my 
hands were dark in colour; the lateral line was distinct, showing about 140 pores, 
and the colouring is lighter along this line. 


fo 


FAMILY: ANARHICHADIDZ. 


34. Anarhichas latifrons (Steenstrup and Hallgrimsson).—One very large specimen 
of the wolf-fish was taken on the trawl of the steamer Active in about 50 fathoms. I 
learned that not more than one or two specimens are secured in a season, so tnat it is 
not 2 common fish. Its length was 1,166 mm., or including the caudal fin to its final 
_ margin, 1,240 mm. The shape of the fish differed very much from that given by Drs. 
Jordan and Evermann, as the abdomen was far more prominent, the vertical depta 
being contained three times in the length. The mouth for so large a fish seemed small, 
and the vomerine teeth extended within one centimetre of the posterior palatines. 
The American autnorities referred to are certainly in error in stating as a generic 
character the presence of an air-bladder. There is no sign of such an organ in this 
species or in the Sea-cat, A. lupus. The dorsal fin is continuous with the caudal fin; 
but becomes very much narrowed as it approaches the caudal. This fish is of a dark- 
brown chocolate colour, obscurely mottled. Four sea-urchins, 45 to 60 mm. in diameter, 
were found intact in the stomach, except that the spines were detached. 


35. Anarhichas lupus (Linneus).—This species is common at Canso, and almost 
every trawl of nooks brings up a few. The local fishermen call it ‘ Catfish,’ as they do 
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in Britain, and they are loud in its praises as an edible fish, though it is treated as 
‘ offal’ fish. I took from the stomach gastropod and lamellibranch shells, hermit crabs, 
sea-urchins, and the much branched Astrophyton. 


36. Anarhichas minor (Olafsen).—Occasional specimens, differing from the two 
foregoing species, are occasionally brought in by the fishermen, and appear to belong to 
this species. Like A. latifrons this is usually regarded as a purely Arctic wolf-fish. 


FAMILY: ZOARCID. 


37. Zoarces anguilaris (Beck).—This species appears to be common at about 20 
fathoms depth, and is constantly caught by the trawl hooks or in the beam-trawl net. 
The usual name for it at Canso is Rock-eel or Lamper-eel. There are great variations 
in the relative dimensions of the head, pectoral fin and abdomen, and in the thickness 
of the lips. I noticed that the first ray of the dorsal fin is generally behind the line of 
the preopercle, and not above it. 


38. Lycodes, sp.—Three specimens were taken on the trawl-hooks of the steamer 
Actwe at a depth of about 50 fathoms where the bottom is sandy. The fishermen de- 
clare that it is sometimes taken on the ‘ Banks;’ but they appear to have no popular 
name for it. One man called it the ‘Laughing Jack.’ It seems to correspond with no 
species described by Drs. Jordan and Evermann, and I therefore give my notes on the 
specimens in detail :— 


Specimen No. 1. . Speciation No. 2. 
Deneth 2. Ae aie BO, eee J O66 oem. 656 mm. 
Heads). .00184 220d EL Oe Ee ORO te Gaia, 160 mm. 
Deptlis4:, -F 308 70, SA OR OS ae 87 mm. 90 mm. 
Widthidf tye: ads be: pat baie hon. 22 mm. 18 mm. 
interorbitalepace.t.<ccege. swe eee 26 mm. 26 mm. 
SNOUtAE thee ike one ee Eee 57 mm. 60 mm. 
Pectora lain 2 4a.a5..34212 oe ee 94 mm. 94 mm. 
RU \ran sh Bina n eee perenne Pe epiy So emate ee ye cenit 14 mm. 15 mm. 
Dogs alsin. wots 2b iceedeee BSD ets HS Gros 96 rays 
Atialoiin © 5) 0% sc abbisds cera: 2 ecm ba anna 69 rays 
Pectotel itech ft «ches Seen eet oe 18 rays 18 rays 
Wpper<saw, length. «cnc oases eh Pe Ape 84 mm. 
Lower jaw, lenoth oo 3 aa Soctunbie 54 mm. 
Base of ventral to anus.. ........ CS a 166 mm. 
Depth at anus..... ec ae ig eee e415 am: 
Distance between SEeiPake ERLE NEAT Rig ee TO tee, 30 mm. 
Distance; from: eye -towmostril, 34 wou ceded 38 mm. 
Highest +dorsal:rayid ch. <janncieon tee fee hate 39 mm. 
Highestanal pray bit nndncse eeleuaeil eee ee ees 30 mm. 


The head is very wide and flat, while the body is compressed and tapers backward 
to a point. The jaws have very wide flaps, which on the upper jaw project very much. 
A fold of skin on the chin runs parallel with the edge of the lower mandible and ends 
in a free laterally compressed flap. The lower jaw is included. The teeth are all 
conical, and are found on the upper and lower jaws, palatines, and vomer. Jn the 
upper jaw there is one row supported at the front by two or three small teeth on a 
posterior row; the vomerine teeth form a small transverse oval patch; the palatines 
form a single row on each side diverging posteriorly; in the lower jaw there are three 
rows for a short distance anteriorly and one row follows posteriorly; the row of maxil- 
lary teeth is 35 mm. long, palatines 29 mm., vomerines 9 mm. x 4 mm., mandibular 
55 mm. long. The dorsal fin commences about 2 cm. behind thie pectoral; 
the dorsal and anal unite around the caudal; both are highest at fhe anterior, tapering 
posteriorly; the ventral fins are conical, almost teat-like. Scales are present on the sides 
of the body, beginning a little behind the pectoral fin, and are round, cycloid, the 
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largest being about 1 mm. in diameter; they are imbedded in skin, the spaces between 
them being about two diameters. The dorsal and anal fin are scaly to the free margin 
behind, but the distal part is naked anteriorly. The head, part of the nape, sides of 
body for 2 cm. behind the pectorals, the abdomen, pectoral and pelvic fins are scale- 
less. The ground colour is a greenish-yellow except on the chin, throat and pectoral 
fins, which are whitish, the latter becoming dusky toward the tips. The sides and top 
of the head are reticulated with black, passing just in front of the top of the gill-slit; 
over the top of the head from side to side is a light, conspicuous band of the ground 
eolour bounded at the edges by a wavy, black line; about nine wide, black, transverse 
bands pass across the sides, and are extended into the dorsal fin, where they are lost; 
these black bands become less distinct posteriorly, and do not extend to the ventral sur- 
face; each band consists of a reticulation of black on a green back-ground. It is quite 
unlike the reticulations of DL. reticulatus, as the black is not in narrow lines but in 
bands of 5 to 10 mm. in width. The dorsal fin is edged with darker, the anal fin has 
scattered shades of dusky most marked posteriorly. There are indications of the 
median lateral line on the last 150 mm. of the tail. 


FAMILY: GADIDA. 


39. Pollachius virens (Linneus).—This is one of the most abundant food-fishes at 
Canso, 500,000 pounds being the annual catch. It is captured usually with hook and 
line in the surface waters from June to December. A few, however, are brought up on 
the hooks of cod-trawls from 30 to 50 fathoms. On being brought to the wharf, the 
head is removed and the backbone excised. They are then salted and shipped to the 
West Indies. ‘The fishermen receive from one-half to one cent per pound for their 
pollack. 


40. Urophycis tenuis (Mitchill).—This species of hake, commonly called ‘ Squirrel 
hake’ by the fishermen, is captured occasionally on the cod-trawl hooks on muddy bot- 
toms. One specimen carefully examined by me varied considerably from the descrip- 
tion of Drs. Jordan and Evermann, and I therefore detail the measurements: Length, 
865 mm.; depth, 215 mm.; orbit, 36 mm.; snout, 63 mm.; inter-orbital space, 58 mm.; 
length of pectoral fin, 144 mm.; head, 235 mm.; length of filamentous dorsal ray fila- 
ment, 85 mm.; rays of dorsal fin numbered 11, 54, the rays of the anal fin 50, of the 
pectoral fin 15, of the ventral fin 4. Twelve rows of scales occurred between the lateral 
line and the anterior dorsal fin; the number of scales along the lateral line is 
130. The head as shown by the examination of several other specimens was found to 
be contained less than four times in the length, and the depth to be contained less than 
five times in the length. I may add that the term ‘Squirrel hake’ may be applied to 
any small hake. 


41. Enchelyopus cimbrius (Linneus).—Two specimens were secured by the beam- 
trawl in 30 fathoms of water in Chedabucto: Bay. 


492. Gadus callarias (Linneus).—The cod is of course a supremely important fish of 
Canada. The fishing season extends throughout the year, and about 3,566,000 pounds 
of this fine food-fish, for which the fishermen receive from ? to 2 cents per pound, are 
taken annually. 1,000,000 pounds are salted and dried, 1,000,000 are salted, 1,000,000 
pounds are shipped fresh packed in ice, and 500,000 pounds are shipped fresh frozen. 
The fresh fish supplies the market for Canada, and the salted is disposed of in Canada 
and the West Indies. 


43. Melanogrammus eglefinus (Li nneus).—About 3,000,000 pounds of this fish are 
taken annually at Canso. 400,000 pounds are smoked and 25,000 pounds are salted; 
95,000 pounds are salted and dried, 2,000,000 pounds are shipped fresh packed in ice, 
and 550,000 pounds are shipped fresh frozen. The fresh and smoked are consumed in 
Canada, the salted in Canada and the West Indies and the dried in the West Indies. 
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Fishermen receive one-half to two and a half cents per pound. They are caught 
throughout ‘the year. 


FAMILY : PLEURONECTID. 


44, Hippoglossus hippoglossus (Linnseus).—This is a very important food-fish. The 
size varies from a few pounds to two hundred or even more dressed. They are caugat 
with hook and line and on the trawls. Those with the lower surface white are con- 
sidered much better than those with a duller colour, and bring a much better price. 
300,000 pounds are caught annually, which is shipped fresh to the Canadian market. 
Fishermen receive from 1 to 10 cents a pound. They are caught throughout the year. 


45. Reinhardtius hippoglossoides(Walbaum).—This fish is not uncommon at Canso. 
It is taken on the trawl on muddy bottom in about 50 fathoms or deeper. It is here 
called the ‘ Turbot,’ and is considered good eating. The anal and dorsal fins are scaled, 
and the number of canines in upper jaw varies, one faving two on right side and three 
on left; another has two on right side and one on left side, 


46. Hippoglossoides platessoides (Fabricius).—This is a very common fish on the 
trawls, and is only occasionally marketed. Wery many young specimens from 4 or 5 
cm. to 25 cm. long were taken in the beam-trawl at 20 fathoms in Chedabucto Bay. The 
young specimens have characteristic markings; along the dorsal margin are three dis- 
tinet large, black, round ocelli, and on the ventral margin are four ocelli; other smaller 
fainter spots are also seen on the margins. 


47. Limanda ferruginea (Storer).—A few specimens were got in the beam-trawls 
from 20 fathoms in Chedabucto Bay. 


48. Pseudopleuronectes americanus (Walbaum).—This is the common flat fish of 
shallow water. It is seen under wharfs, in eel-grass, and a few were captured every 
day in the trap-nets. Many were taken by beam-trawl in 20 fathoms. ; 


49. Glyptocephalus cynoglossus (Linneus).—A few of these were got by the beam- 
trawl in Chedabucto Bay. The fishermen call it the ‘Lemon Sole’ or the ‘ Fluke.’ 


50. Lophopsetta maculata (Mitchell).—One specimen 230 mm. long was got from a 
thap-net and two or three were got by the beam-trawl in Chedabucto Bay. ° 


FAMILY : LOPHIIDA. 


51. Lophius piscatormus (Linneus).—This fish is obtained very commonly on the 
hooks of the long trawls in deep water and at moderate depths. 
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PRELIMINARY REPORT ON THE TREMATODES OF CANADIAN 
MARINE FISHES. 


By J. Starrorp, M.A., Pu. D. 
(McGill University, Montreal.) 


The worms that live parasitically upon the surfaces or in the cavities or tissues of 
cur fishes may be distributed into six groups :— 


. Turbellaria. 

. Trematoda (Sucker worms). 

. Cestoda (Tape worms). 

. Nematoda (Thread worms). 

. Acanthocephala (Hook-headed worms). 
. Hirudinea (Leeches). 
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Excepting the first, each of these groups is represented by numerous different 
kinds as will be indicated in this brief account by the enumeration of the species of 
Trematodes hitherto observed at the biological station, with an appended list of their 
hosts. The Trematodes are commonly divided into (1) Ectoparasitic Trematodes, or 
those that live on the skin or gills, and (2) Endoparasitic Trematodes, or those that 
occupy some internal organ. The first are generally the more active, often possessing 
such special sense organs as eyes; are well adapted, by flatness of form in the larger 
species, and especially by the presence of suckers or hooks, to their habit of clinging 
to the surfaces of their hosts; are most closely affiliated by organization with their 
nearest relatives among free-living worms; and develop from eggs by a direct and gra- 
dual process of growth. The second are generally more quiescent, having no special 
sense organs; are more completely adapted to life in an internal organ; possess typi- 
cally two suckers (sometime only one) and no hooks; and develop primarily from eggs, 
but by a long, often complex series of transformations. The parasite during these 
transformations lives at one stage in such an animal as.a snail (intermediate host), 
and at a later stage in a fish (final host) which has eaten the snail and in which the 
worm now comes to full development and produces eggs. 

The life-histories of the species catalogued below are not known to me and are 
matters for future research, but from what is known of others we may antici- 
pate that the eggs of an ectoparasitic Trematode are deposited where it lives, on the 
gills or skin of a fish. The embryos develop in the egg-shells or capsules which 
finally burst, and then the young animals either remain on the same host or swim 
about for a short time, In the latter case they may spread to new hosts, especially if 
a school of fishes is in proximity, and settle down to the mode of life of their ancestors. 

With the endoparasitic Trematodes it is different. Each worm retains in its long 
uterus an enormous number of eggs, only the first-formed or oldest of which are from 
time to time deposited in the organ of the host occupied by the worm (intestine, gall- 
bladder, urinary-bladder, &c., of a fish) and make their way out with the excrements. 
When the eggs reach the sea water their contained embryos are already advanced in 
organization, being provided with locomotory cilia and eye-spots; and, upon bursting 
the shells, are capable of spending a brief existence as free-swimming larve (Mir- 
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acidia). During this time they must find suitable hosts (snails, annelids, crabs, &e.), 
into the soft parts of which they penetrate. Here they remain immature, but their 
locomotory and sense organs degenerate, and they become so far transformed and so 
entirely different from either the free-living miracidium or the mature adult 
as to be completely unrecognizable, in which case the specific identity can only be 
made out by finding intermediate stages. Itimay also happen that the larva in the 
snail (called a sporocyst) does not transform directly or slowly into the adult form, 
but by a kind of internal budding produces clusters of cells that develop into new in- 
dividuals, the old individuals becoming disintegrated and destroyed. The primary 
intermediate host may, in some cases, serve as food to a secondary intermediate host, 
which in its turn falls prey to the final host, in each case the parasite suffering a 
change of environment. Sooner or later—but always in the definitive host (a fish)— 
the parasite reaches its final development, becoming sexually mature and producing | 
eggs. 

The list of species studied at the Marine Biological Station in the course of my in- 
vestigations is as follows— 


I. TURBELLARIA. 


1, Micropharynax parasitica Jagerskiéld. 
(=Pseudocotyle fragile Olsson). On the skin of the barn-door skate, Raja 
levis Mit. . 


II. Eoroparasitic TREMATODES. 


1. Tristomum molae, Blanchard. On the skin of the sun-fsh (Mola mola L.). 

2. Tristomum coccineum, Cuvier. On the gills of the sword-fish (Xiphias 
gladius L.). 

3. Eptbdella hippoglossi, O. F. Miiller. Skin of halibut (Hippoglossus hippo- 
glossus L.). 

4. Acanthocotyle verrilli, Goto. Skin of starry-ray (Raja radiata Don.). 

5, Pseudocotyle apiculatum, Olsson. Skin of dog-fish (Squalus acanthias, L.). 

6. Udonella caligorum, Johnston. Attached to tails of specimens of Caligus 
which are themselves parasitic crustacea on the skin of the cod-fish (Gadus callarias L.). 

7. Octocotyle scombri, Kuhn. Gills of mackerel (Scomber scombrus La): 

8. Dactylocotyle denticulatum, Olsson. Gills of pollack (Pollachus virens, L.). 

9. Dactylocotyle phycidis, Parona et Perugia. Gills of hake (Phycis chuss 
Walb.). 

10. Anthocotyle merlucit, van Beneden et Hesse. Gills of silver hake (Merluccius 
bilinearis Mit.). 

11, Onchocotyle abbreviata, Olsson. Gills of dog-fish (Squalus acanthias, I.).' 


III. EnpDoparasitic TREMATODES. 


1. Distomum veliporum, Creplin. In the oesophagus, stomach,*and intestine of 
the barn-door skate (Raja laevis Mit.). 
2. Derogenes varicus, O. F. Miiller. Mouth, oesophagus, stomach of— 
Salmon (Salmo salar L.). 
Cod (Gadus callarias L.). 
Haddock (Melanogrammus aeglefinus L.). 
Pollack (Pollachius virens L.). 
Herring (Clupea harengus L.). 
Smelt (Osmerus mordax, Mit.). 
Rose-fish (Sebastes marinus L.). 
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Fel (Anguilla anguilla L.). 
Wry-mouth (Cryptacanthodes maculatus Storer). 
Seulpin (Acanthocottus scorpius, L.). 
Sea raven (Hemitripterus Americanus Gmelin). 
Angler (Lophius piscatorius, L.). 
Halibut (Hippoglossus hippoglossus L.). 
Sand dab (Limanda ferruginea Storer). 
Greenland turbot (Platysomatichthys hippoglossoides Walb.) 
Rough dab (Hippoglossoides platessoides Fab.). 
3. Hemiurus appendiculatus, Rudolphi. Oesophagus and stomach of— 
Salmon (Salmo salar L.). 
Smelt (Osmerus mordax, Mit.). 
Herring (Clupea harengus L.). 
Cod (Gadus eallarias L.). 
Pollack (Pollachius virens, L.). 
Sand lance (Ammodytes tobianus L.). 
Fel (Anguilla anguilla L.). 
Seulpin (Acanthocottus scorpius, L.). 
Halibut (Hippoglossus hippoglossus L.). 
Greenland turbot (Platysomatichthys hippoglossoides Walb.) 
4. Lecithaster bothryophorus, Olsson. (=—Apoblema mollissumum Levinson). 
Intestine of— 
Salmon (Salmo salar L.). 
Herring (Clupea harengus L.). 
5. Distomum simplex, Rudolphi. Intestine of— 
Salmon (Salmo salar L.). 
Rose-fish (Sebastes marinus L.). 
Stickleback (Gasterosteus aculeatus L.). 
Hake (Phycis chuss Walb.). 
Mackerel (Scomber scombrus L.). 
Sculpin (Acanthocottus scorpius, L.). 
6. Stephanochasmus sobrinus, Levinsen. Rectum of— 
Sea raven (Hemitripterus Americanus Gmelin). 
Wry-mouth (Crypstacanthodes maculatus Storer). 
Lycodes sp. 
%. Stephanochasmus hystrix, Desjardins. Encysted on fins of Winter flounder 
(Pseudopleuronectes americanus, Walb.). 
8. Deropristt inflata, Molin. Small intestine of Eel (Anguilla, anguilla L.). 
9. Distomum rachion, Cobbold. Intestine of Haddock (Melanogrammus aegle- 
finus, L.°. 
10. Distomum furcigerum, Olsson. Stomach and intestine of— 
Winter flounder (Pseudopleuronectes americanus, Walb.). 
Greenland turbot (Platysomatichthys hippoglossoides, Walb.). 
Rough dab (Hippoglossoides platessoides, Fabr.). 
Wry-mouth (Cryptacanthodes maculatus, Storer). 
11. Lepidophyllum steenstrupi, Odhner. Urinary bladder of— 
Wolf-fish (Anarrhicus lupus, L.). 
Eel-pout (Zoarces anguillaris, Peck). 
19. Distomum incisum, Rudolphi (= Distomum fellis, Olsson). Gall-bladder of— 
Wolf-fish (Anarrhicus lupus, L.). 
13. Distomum fragile, Linton. Intestine of Sun-fish (Mola mola, L.). 
14. Accacoelium contortum, Rud. Gills of Sun-fish (Mola mola, L.). 
15. Accacoelium macrocotyle, Diesing?. Intestine of Sun-fish (Mola mola, L.). 
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16. Gasterostomum armatum, Molin. Czca and duodenum of— 
Sculpin (Acanthocottus scorpius, L.). 
Sea-raven (Hemitripterus americanus, Storer). 
Cusk (Brosmius brosme, Miiller). 
Halibut (Hippoglossus hippoglossus, L.). 
17. Distomum sp. (Linton, 1901, Plate XXXII., f. 359.) Intestine of— 
Halibut (Hippoglossus hippoglossus, L.). 
Sea-raven (Hemitripterus americanus, Storer). 
18. Distomum sp. (Linton, 1901, Plate XX XIL., f. 354.) Stomach and intestine 
of Killifish (Fundulus heteroclitus, L.). ¢ 


19. Distomum, sp., an undescribed species. Intestine and cwca of Halibut (Hippo- 
glossus hippoglossus, L.). 


20. Distomum, sp., an undescribed species. Urinary bladder of Wolf-fish (Anarr- 
hicas lupus, L.). 


21. Distomum, sp., an undescribed species. Intestine of Wolf-fish (Anarrhicas 
lupus, L.). 


22. Distomum, sp. (appendiculate). Intestine of Angler (Lophius piscatorius, L.). 


23. Distomum, isp. (immature).—In black, fibrous cysts in stomach-wall of Angler 
(Lophius piscatorius, L.)- 


24. Distomum, sp. (Qmmature). Encysted in skin of Cunner (Ctenolabrus ad- 
syersus, Walb.). 


To this list may be appended :— 


Distomum, sp. (immature). Intestine of the Squid (Ommastrephes illecebrosa). 
Distomum, sp. (immature)). In the parapodia of an Annelid, Nereis virens. 


MontrEAL, February, 1908. 
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THE EGGS AND EARLY LIFE-HISTORY OF THE HERRING, GASPEREAU, SHAD AND 
OTHER CLUPEOIDS, 


BY PROFESSOR EDWARD E. PRINCE, DOMINION COMMISSIONER AND 
GENERAL INSPECTOR OF FISHERIES FOR THE 
DOMINION OF CANADA. 


(WITH THREE PLATES.) 


In view of the economic importance of the herring family (the Clupeide), of 
which some species, such as the sea-herring, the shad, sardine, &c., have a high commer- 
cial value, it is a matter of surprise that accurate information regarding the habits 
and life history of most ‘clupeoids is not available, or, at any rate, not generally ac- 
cessible. For a long period the most absurd opinions prevailed respecting the migra- 
tions and spawning of so familiar a member of the family Clupeide as the common 
herring of the Atlantic ocean and the North Sea. Pennant’s version of the theory, 
universally accepted a century and a half ago, is so often referred to in works on fishing 
industries, that I quote somewhat fully from his ‘ British Zoology,’ vol. III., London, 
1769. ‘The herring,’ he says, ‘are met with in vast shoals on the coast of America 
as low as Carolina, and in Chesapeake bay there is an annual inundation of those fisa, 
which cover the shores in such quantities as to become a nuisance. We -find them 
again in the seas of Kamtzchatka, and possibly they reach Japan,* for Koempfer men- 
tions, in his account of the fish of that country, some that are congenerous. The great 
winter rendezvous of the herring is within the Arctic circle; there they continue for 
many months, in order to recruit themselves after the fatigue of spawning, the seas 
within that space swarming with insect food, in a degree far greater than in our 
warmer latitudes. This mighty army puts itself in motion in spring. we distinguish 
this body by that name, for the word “herring” is derived from the German “ Heer,” 
an army, to express their numbers. They begin to appear off the Shetland isles in 
April and May; these are only forerunners of the grand shoal which comes in June, 
and their appearance is marked by certain signs, by the numbers of birds, such as gan- 
nets, and others which follow to prey upon them; but when the main body approaches, 
its breadth and depth are such as to alter the appearance of the ocean. It is divided 
into two distinct columns 5 or 6 miles in length and 8 or 4 in breadth, and they drive 
the water before them with a kind of rippling, sometimes they sink for the space of 10 
or 15 minutes, then rise again to the surface, and in bright weather reflect a variety 
of splendid colours, like a field of the most precious gems. . . . . . . The first 
check this army meets it divides into two parts, one wing takes to the east, the other 
to the western shores of Great Britain, and fill every bay and creek with their numbers; 
thers pass on towards Yarmouth, the great and ancient mart of herrings; they then 
pass through the British channel, and after that in a manner disappear. Those which 
take to the west, after offering themselves to the Hebrides, where the great stationary 
fishery is, proceed towards the north of Ireland, where they meet with a second inter- 
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* There is ah important herring fishery in Japan to which I refer on a subsequent page. 
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ruption, and are obliged to make a second division; the one takes to the western side, 
and is scarcely perceived, being soon lost in the immensity of the Atlantic; but the 
\ther, which passes into the Irish sea, rejoices and feeds the inhabitants of most of 
the coasts that border on it. These brigades, as we may call them, which are thus 
separated from the greater columns, are often capricious in their motions, and do not 
show an invariable attachment to their haunts. .. . . . Though we have no 
particular authority for it, yet as very few young herrings are found in our seas dur- 
ing winter, it seems almost certain that they must return to their parental haunts, 
beneath the ice, to repair the vast destruction of their race during the summer by men, 
fowl and fish. Some of the old herring continue on our coasts the whole year; the 
Searborough fishermen never put down their nets but they catch a few; but the num- 
bers that remain are not worth mention in comparison to the numbers that return.’ 

Dr. John Johnston, in his famous Historia Naturalis, De Piscibus et Cetis, lib. V., 
Amsterdam, 1657, ventured to give a more detailed account of the herring migrations 
off the British islands. His quaint Latin narrative may be thus rendered: ‘ Wonderful 
indeed are the particulars of the migrations of the herring. In former days they lin- 
gered in Norwegian waters as their home; but in our time they swim all round Bri- 
tain in immense armies. About midsummer they seek the Scottish shores from the 
deeps, and they descend upon the English coast, being taken from Scarborough Castle 
to the Thames from the middle of August. Afterwards some are carried by currents 
into the English channel and there offer themselves to the fishermen until Christmas. 
Thence they swim along both sides of Ireland to the north ocean, as if cireumnavigat- 
ing Britain, and then disappear until June. Later they return as soon as winter is 
over.’ 

It is due to Mr. John Cleghorn, of Wick, Scotland, that this marvellous story of 
the herring’s movements from northern waters was first discredited. In a paper read 
before the British Association, at Liverpool, in 1854, he set forth the following consid- 
erations unfavourable to the generally accepted theory :— 

(1) Herring remain within narrow limits as local races, distinct in size, quality, 
time of spawning, &c., and do not migrate over immense distances. (2) Increased 
netting has not increased the total yield as compared with the previous twenty-five 
years, owing to the depletion of the local schools. (8) Catches at particular stations 
may be vastly increased; but the fish in restricted areas may be exterminated.* (4) On 
extensive ‘open shores herring survive in numbers longer than in circumscribed areas, 
especially near large cities, where the fish always decline and disappear first. 

There is now a general consensus of scientific opinion that all the important spe- 
cies of food fishes are local in their distribution and migration, the herring being no 
exception to this general rule. Not only are local varieties of herring distinguishable, 
but even ‘on the same parts of a coast the herring schools have been separated into 
littoral and deep-water varieties. Thus, in Norway, a shore herring has been recog- 
nized, while a deep-water herring, which comes inshore at the spawning time only, has 
been similarly distinguished. Such littoral and deep-water schools of other marine 
creatures may exist, so that the fishermen of Nova Scotia who speak of the deep-water 
lobsters are no doubt right in regarding them as distinct-from those habitually haunt- 
ing.the areas close inshore. The herring, on most shores where attention has been 
directed to the matter, appear to move off into open or deep water after spawning, the 
schools which continue to linger near shore being small and unimportant. It is, indeed, 
this existence of local schools of all kinds of fishes, which ensures most effectively the 
continuance of the fisheries as a commercial resource. Were the herring of a sea, 
like the North sea or German ocean, to move annually in one great body, it might be 
possible by effective and vastly increased methods of destruction to imperil them with 


*Amongst the statements of the Royal Commission on Scottish Herring Fisheries, 1879, this 
occurs: ‘ Hither from the operations of man, or fron some other cause, the herrings have been 
deterred from entering firths and sea-locks in the same numbers as formerly.’ 
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total extermination, but the onslaught made by man and by the natural enemies of the 
finny tribes cannot destroy utterly all these liocal schools, to which reference has been 
made, and the recuperation of even depleted areas from more populous areas is no 
doubt Nature’s method: of constant restoration. 

On the shores of Britain, excepting perhaps the southern shore, there are two 
spawning seasons annually for herring. Professor Huxley, in 1862, distinguished the 
spring and autumn spawning schools. Their periods of spawning are January to 
March, and from the end of August to the end of September,* the earlier spawning 
schools vastly surpassing in numbers the later or autumn schools. The migration in- 
shore of the fish about to spawn reveals a remarkable serial succession as the fishermen 
move from their northern fishing grounds to the south with the progress of the season. 
The following table shows the dates, from May to December, at which the herring fleet 
operates on the coasts of the British isles :— 


BRITISH HERRING FISHERIES STATIONS. 


Mies DISTANCE . 
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From To From To 
Scotland— 
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* This is clearly shown by‘the Scottish Fishery Board’s Reports, as the ‘Crown’ brand 
for ‘full’ herrings is affixed during the two periods, viz., February and March and again in 
July and August. 
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In Canada there is a spring and fall migration of the herring, the earliest fish 
coming inshore as early as the month of March, or as soon as the ice disappears; but 
they are of small size, poor in condition, and used chiefly for pait in cod fishing. Later 
the fine fat bank herring move easterly from the west, and are taken some distance off 
shore, but in June and July the best herring for market purposes are generally taken. 
The spring spawners deposit their ova in shallow water in May, while the fall spawners 
come in in the months of September and October, and besides containing large roes or 
milts are of much larger size than the earlier runs. On the Labrador coast very large 
herrings are taken, the season commencing as a rule at the end of August, and being 
carried on in September and October. They are regarded as of very superior quality. 

Owing to its vast commercial importance, it is not surprising that the herring has 
formed the subject of many reports and disquisitions. In 1864 the well-known work 
treating solely of the herring, by Mr. J. M. Mitchell, appeared. It was entitled ‘ The 
Herring, its Natural History and National Importance,’ and in that work the Arctic 
migration theory was finally demolished. Accurate information upon the eggs of the 
herring and the spawning grounds was long wanting, but the eminent Professor G. J. 
Allman, on March 1, 1864, assisted by Dr. Bain, obtained off the Isle of May, on 
the coast of Fife, a quantity of herring spawn which was found attached to the rocky 
bottom at 143 to 20 fathoms depth. In February and March, spawning, or ‘ full’ herr- 
ing were known to occur there in quantity, and dredges were used and divers were 
sent down in order to secure the eggs deposited under natural and normal conditions. 
The nature of the eggs and their mode of attachment to the sea bottom was thus fin- 
ally settled. In 1874, some interesting experiments were carried out at Kiel, in Ger- 
many, the herrings’ eggs being artificially fertilized and incubated under the supervi- 
sion of a special commission in May, and the young fry, after hatching, were kept 
until the yolk bag was exhausted in the sixth day. Other eggs were obtained, later in 
the same year, and carefully studied, viz., in October. The United States Fish Com- 
mission, four years later, hatched herring at Gloucester, Mass., and in 1888, Professor 
Ewart, Mr. J. T. Cunningham, and Dr. J. Gibson, carried out further hatching ex- 
periments in Edinburgh. An exceedingly able naturalist, the late Mr. Geo. Sim, of 
Aberdeen, treated fully the spawning and feeding habits of the herring, in certain 
original papers, notably one included in the Edinburgh Fisheries Exhibition Essays, 
1882, while authorities such as Meyer, Heincke, Dr. F. Day, Duncan Matthews, George 
Brook, Prof. J. A. Ryder, Mr. E. W. L. Holt, and Drs. McIntosh and Masterman, 
have added greatly to our knowledge of the herring and allied species. More recently 
Ehrenbaum, P. P. C. Hoeck and others have published fine memoirs upon the subject, 
and references to these will be found on subsequent pages. 

A valuable series of young Clupeoids was recently obtained by me in certain 
rivers and harbours in Nova Scotia and New Brunswick, and formed the subject of 
my study at the Canadian Marine Biological Station, and I am able to add to our 
knowledge of these fishes, especially the anadromous alewife, kyack or gaspereat 
(Pomolobus pseudoharengus, Wilson, and P. estivalis, Mitchell), and to present in 
succinct form my researches, along with the results of various other scientific workers, 
I also include some notes made on the gaspereau spawning grounds on the Washade- 
moak lake, St. John river, New Brunswick. | 

My first acquaintance with Clupeoid ova dates from April, 1885, when a batch 
of herring eggs, handed to me by Professor McIntosh, of the University of St. 
Andrews, occupied my attention, and I made drawings of the ova and of the young 
fry when they hatched out. These eggs, picked off the cart of a fish ‘ eadger’ 
or pedlar in St. Andrews, Scotland, were placed in the tanks of the Marine (now 
the Gatty) Laboratory, where they were duly incubated. The eggs had been 
squeezed out of the ripe herring by the pressure of the fish heaped up in the 
cart, and in the mixed mass the sperms from the ripe males mingled with and fertil- 
ized the ova. The sun’s rays had dried the outside of the spongy masses, and the inner 
eggs survived as clear glassy globes about %0 of an inch in diameter, thus convineing!y 
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demonstrating the hardy nature of the herring’s eggs, a feature to which Professor 
McIntosh drew attention as a fact of vast importance from a fishery point of view. 
Indeed sufficient attention has not been directed to this fact, emphasized by Profes- 
sor McIntosh, for there can be no doubt that the continued plenitude of the herring 
in waters, where immense fisheries have been carried on for centuries, is largely due to 
this hardiness to which that eminent authority drew attention. 

Man is but one of a multitude of destructive agencies making war upon the her- 
ring; whales, porpoises, seals, &c., storms, high tides and other physical causes, all add 
to the destruction. In Gloucester, Kent, and Northumberland counties, New Bruns- 
wick, herring spawn is heaped up knee-deep for many miles, after severe gales, in some 
seasons, and is then carried on to the fields for manure. ‘It is impossible,’ wrote 
Dr. Pierre Fortin, a Canadian inspector, more than forty years ago, ‘to form a correct 
idea without seeing it, of the immense abundance of ova of the herring deposited on 
the Canadian coast, where the herring spawns. I have seen the shore at Pleasant bay, © 
Magdalen islands, covered 2 or 3 feet deep with them for several miles, and oftentimes 
on returning to my vessel I have seen the sea white with milt for several acres round, 
though when I passed the same spot two hours before the water was of the usual colour.’ 
On the Pacific coast of Canada the herring schools are no less abundant, indeed they 
are even more plenteous. From the Straits of Georgia to Queen Charlotte islands, and 
still further north along the Alaska shores belonging to the United States, the her- 
ring are incredibly abundant. Near Nanaimo, Vancouver island, the harbours and 
bays appear to be filled with solid masses of moving herring, and I myself in Febru- 
ary, 1902, passed through a floating mass of dead herring extending for over two miles 
as I travelled on the mail steamer from Vancouver to Nanaimo. Whether these fish, 
which floated in a mass two or three feet deep, die from suffocation, being crowded in 
narrow inlets and bays, or from submarine explosions or poisonous volcanic influences, 
has not been determined. In 1888, Burrard Inlet, near Vancouver City, was filled with 
herring, and by seining on a very small scale over 1,700 barrels of herring were secured, 
with little labour, which were salted and shipped to Australia, where there was an 
eager demand for them. MHerring oil extracted by cooking and pressure was valued 
years ago at 40 cents per gallon, and the refuse remaining was converted into fertilizer 
material. The Alaska Oil and Guano Company, the principal United States producers 
of herring products on the Pacific coast, sent in 1900 into the markets no less than 
172,000 gallons of herring oil, extracted from about 60,000 barrels of herring, besides 
1,200 tons of guano (valued at $26,400), and 192 barrels of salted herring, valued at 
$960, the oil alone bringing $34,000. Other United States companies put up in the 
same season 3,000 barrels of salt herring, valued at $14,000. The British parts of the 
Pacific coast are regarded as even more productive, and a great herring industry lies 
oven for development. Certain bays along the Tsimpsean peninsula and at the north- 
ern end of the Queen Charlotte group, are crowded with fine herring in the spring. 

On the western Pacific shores the herring are plentiful, and there is a very im- 
portant fishery on the coast of Japan, where they come in in immense schools from 
the outside sea to spawn at the end of spring and in the early summer. The west 
shores of Hokkaido are famous herring resorts; but the schools are generally distri- 
buted where there is a cold under-current in spring. | . 

It may be added that over 40,000 barrels of herring are used annually on the At- 
lantic coast in the lobster fishery of Canada, the value at $1 a barrel thus amounting 
to $40,000. 

Other Clupeoids, such as sprats, pilchards, shad, gaspereau, &c., appear in similar 
stupendous quantities when moving to their spawning grounds, or schooling for other 
purposes. ‘I have seen,’ said Dr. Matthias Dunn, the Cornwall fishery authority, ‘a 
single porpoise drive tens of thousands of pilchards at will, as easily as a dog could 
drive a flock of sheep.’ , 

The Basque sardine fishermen take advantage of this habit of the porpoise (mar- 
souin), and surround sardines and porpoises with their seine, permitting the porpoises 
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later to escape, as M. J. Kunstler describes (La Question Sardiniére, Bordeaux, 1904) : 
‘Pour pécher, on recherche une bande de marsouins quel ’on suit jusqu’a ce quelle 
ait réussi 4 former un bane compact de sardines. Puis la senne est mise 4 l’eau, en 
méme temps que les rameurs impriment au bateau un assez rapide mouvement en 
cercle. On entoure ainsi les marsouins aussi bien que les sardines.’ 

The eggs of the herring family haye as a rule the form of small translucent glassy 
spheres, possessing a strong hard shell like thin transparent horn. They may cling 
together in spongy masses as bunches, or form a film of transparent pellets, on stones, 
algae, shells, &c., and leaving interspaces through which the water can flow freely, and 
thus aerate the eggs, or they may have the buoyancy of pelagic eggs and float freely at 
the surface (like the pilchard’s and sprat’s eggs), or lie loosely on the bottom, as is the 
case with the ova of the shad. Eggs which cling together like those of the herring 
are coated with a tenacious mucus, and as they fall through the water they are fertilized 
by the milt of the male. which beclouds the water, and on reaching the bottom the ex- 
ternal cement hardens so that they bunch together, or cling firmly to foreign objects. 
Mr. Joel Ingersoll stated to the New Brunswick Herring Fishery Commission, in 1836, 
‘ At Seal cove and Whale cove, at Seal cove particularly, (on Grand Manan island) I 
have seen the net warp become as thick as my arm with the herring spawn, and the 
nets and anchors covered also,’ while Mr. Samuel Chaney, of Grand Manan, said, ‘ I 
have seen it on anchors and warps and on the nets in great quantities.’ 

In British Columbia the Indians lay twigs and tree branches on the shallow her- 
ring spawning grounds, and after they are coated with the eggs, they take the twigs 
out and either eat them, raw or dried, by nibbling the branches between their teeth, de- 
vouring the eggs as a great dainty. 

All the Clupeidee have not dense heavy eggs, as already pointed out. There are, in- 
deed, three types of ova:— 

(1) The demersal or non-buoyant eggs which cling together and are attached to 
adjacent objects at the bottom, of which the sea-herring is an example. The alewife, 
kyack, or gaspereau, produces non-floating eggs, not so dense as the herring’s but much 
heavier than those of the shad and less than one-half the diameter of the shad’s eggs. 
They adhere to each other and to stakes, stones, &c., under water, and measure about 
% of an inch in diameter (1°27 mm.). They are fairly hardy, and survive conditions 
that would be fatal to the eggs of the shad. 

(2) The semi-buoyant eggs like the delicate spherical ova ‘of the shad, % or 4% of 
an inch in diameter (3.29 mm.), and very pale amber in colour (Plate IX., fig. 22). The 
ball of yolk (a), which only fills about one-sixth of the chamber of the egg capsule, is 
very granular but contains no large oil-globule. The eggs are tenacious when laid, but 
harden under water, and do not cling to adjacent objects. They simply roll loosely on 
the rock, sand, or shelving flats in the non-tidal parts of rivers, where the shad spawns. 
The Twaite Shad (Clupea finta Cuv.) occurs in Britain and in European waters, but 
has not been recognized on this continent, though it is possible that it inhabits iour 
coasts; indeed as Mr. Thomas F. Knight, in ‘The River Fisheries of Nova Scotia’ 
(Halifax, N.S., 1867), says, ‘It is said by the fishermen of the Bay of Fundy that there 
are two species or varieties. .... This opinion is not confirmed by any description 
of the shad by naturalists; they know of but one species.’ It produces an egg (Plate 
IX., fig. 21) quite different in size and other features from the common shad or Allis 
shad, as it is called in England. It is a much larger ovum than that of Clupea alosa, 
being 1!%00 of an inch in diameter (4°25 mm.). Dr. Ernst Ehrenbaum has studied 
very carefully the egg of this species at the Biological Station, Heligoland, and he 
refers to a peculiar reticulated character possessed by the shell or egg capsule: thread- 
like thickenings forming a rectangular network, like a fine basket-work pattern, so 
that the shell externally appears as if divided into minute squares, some being incom- 
plete (Plate IX., fig. 25). Ehrenbaum describes the egg in detail (Beitrige zur Natur- 
gesch. einig. Elbfische, Wissensch. Meersuntersuch, Bd. 1), as well as the larval, post- 
larval and adult life-history, and on a later page I refer to his elaborate account. 
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(3) Finally, there is the typical pelagic or floating egg of some Clupeoids. All 
pelagic eggs are marked by translucency, buoyancy and extreme delicacy of structure; 
but the eggs of the sprat (Clupea sprattus, L.) and the pilchard or sardine (Clupea pil- 
chardus, Walb.) are of unusual delicacy and buoyancy. The ova named are practi- 
cally spherical; but one clupeoid ovum of the pelagic type is quite ellipsoidal, viz., that 
of the anchovy (Hngraulis encrasicholus, L.). The eggs of the sprat were first dis- 
covered by Hensen in the Baltic, and were studied in detail by Professor Pouchet in 
Britanny, and Mr. J. T. Cunningham, who obtained them in the Firth of Forth. They 
are about 45 of an inch (1:016 mm.) in diameter; some, not perfectly spherical, mea- - 
suring %o x %s5 of an inch (1:01 x °99 mm.), and the capsule is extremely tenuous, 
while the clear colourless yolk, which almost completely fills up the capsule, shows deli- 
cate interlacing lines or reticulations as though the yolk were incompletely divided into 
spheres. The pilchard’s egg is similar, about 4 inch (3:8 mm.) in diameter, of extreme 
translucency, but the yolk occupies only a portion of the chamber of the capsule. The 
yolk substance is divided into spheres, and in its midst is seated a large oil-globule. 

The spawning season, breeding habits, number of eggs produced, and the time 
occupied in incubation, show great variation in the Clupieide. We have seen that the 
sea-herring spawns at two different seasons in the year, and that special areas are 
selected year after year, where the sea-bottom presents suitable features for the deposi- 
tion of the eggs, a hard bottom being a necessity, and usually of a rough shingly or 
rocky nature. They spawn in 10 to 20 fathoms of water, the eggs, deposited by the 
ripe female, being fertilized before reaching the bottom, where they adhere to zoo- 
phytes, stones, &c. The number produced by one herring is found to range from 10,000 
to 30,000 or 40,000, or even 60,000, and at 53° F. they hatch out in six to eight days, 
while at 33° or 34° F. they take thirty to forty days. Some recent observations by Dr. 
Jenkins embody many interesting results both as to the comparative productiveness of 
different varieties of the sea-herring, and the’proportions of male and female found in 
certain captures of the fish carefully examined. He ascertained that eight autumn 
herrings had in different cases from 13,000 to 65,000 eggs, while five spring herrings 
had from 25,264 to 45,543, the mean number for the lot being 30,000. Dr. Fulton found 
that sixteen spring herrings had a mean of 31,768 eggs, the numbers in different fishes 
varying between 21,500 to 47,466. Jenkins shows that the number varies with the size 
and age of the fish, the smaller and younger having fewer. With regard to the propor- 
tion of the sexes authors are not quite agreed. Fulton found that among 3,457 ex- 
amined 1,724 were males and 1,733 females, while Heincke found 822 females and 606 
males among 1,488, and Jenkins 148 females and 155 males among 303. 

On a lake near Kiel where the water is brackish, and communication with the sea 
has been cut off, ripe herrings were found to be considerably smaller than those got in 
the Baltic, and to have a lower fecundity. Five, for example, contained only from 
4,245 to 7,950 eggs, the average being 5,615, and the earbones showed that the herrings 
were three years old, while their average length was 52 inches, and their average weight 
16-1 grammes, or a little over 4 ounce. The average length of the autumn Baltic 
herring of similar age was 7 inches, its weight 39°5 grammes (12 ounces), and the 
number of its eggs 15,709. 

The sprat and pilchard, having pelagic or floating eggs, scatter them freely in the 
sea, and although certain spawning areas seem to be selected by these fish each year, the 
eggs they produce must be widely scattered in the water. The former spawns very 
early in the year, viz., January to May,* while the pilchard is later, probably May and 
June, or even subsequently, while in more southerly waters the period is in winter and 
early spring. Mr. J. T. Cunningham hatched out pilchard eggs in three days and the 
sprat take about the same short time, indeed the Clupeoids appear generally to develop 
rapidly, and whereas the salmon, trout and similar fishes, with large, heavy eggs, take 
from 90 to 160 days, normally rather less than the latter period, and even cod, had- 


* Professor McIntosh obtained specimens abundantly early in May at St. Andrews, Scot- 
land. 
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dock, flounder, and species which deposit small floating eggs in the sea, take from 15 
to 30 or 40 days unless the temperature be high, when 9 to 10 days may be the time oc- 
cupied in incubation, all the Clupeoid eggs hitherto studied appear to pass through the 
stages of embroyonic development far more rapidly than the fishes above referred to. 
With the shad, and gaspereau or alewife, the conditions of spawning are wholly dif-' 
ferent, for both these fish leave the sea, which is their habitat, to spend a few weeks 
in rivers up which they ascend to spawn in fresh water at no great distance above tide 
limits. When the water temperature is 56° to 60° F., in late May or in J une, the shad ° 
pass into their customary rivers, the males preceding the females. They ascend with 
considerable rapidity, and within 12 to 14 days are found crowded on the shallow 
sandy or pebbly areas, generally some tributaries of a large river, and deposit their 
minute semi-buoyant spawn. The number each fish produces is about 30,000, though 
large examples have been known to yield 60,000 eggs, or even double that quantity. 
They hatch out in 7 to 10 days, when the clear shallows are found to be alive with the 
wriggling jelly-like little larve. The alewife or gaspereau is usually somewhat earlier, 
and enters the rivers about the last of April or the early part of May, when the waters 
are in flood. They often mingle with the shad which follow them, so that the nets set 
for shad capture gaspereaux in great quantities. They are able to surmount falls and 
dams, if not more than 2 to 24 feet high, throwing themselves spasmodically forward 
and flapping the tail vigorously. The strongly serrated abdomen is said to aid in sur- 
mounting difficulties, but this is probably not so. Having gained the calm upper waters 
some distance above the reach of the tide, the spawning immediately commences. On 
moonlight nights the shallow waters present a much-disturbed appearance owing to the 
energetic movements of the mating fish, whose tails and fins project above the water 
as they rush hither and thither. In a few nights the process is over, and the fish 
within three weeks of their ascent are found descending in a very thin emaciated con- 
dition. Some remain until July, but as the eggs take a very short time in hatching 
out, the young fry are found abundantly before the end of J une, as transparent worm- 
like creatures less than one-fifth of an inch long (4-84 mm.). The ova are smaller 
than those of the shad, viz., about %o of an inch (1°86 mm.), and they cling together 
by means of their adhesive capsules in masses, becoming attached to stakes, submerged 
roots, stones, &e. The yolk fills up the capsule, as in the sea herring and sprat, not 
leaving a large perivitelline space, as is the case with the eggs of the pilchard and 
shad. 

It is an interesting circumstance that young larve of the Clupeide are not only 
distinguished by their exceptionally delicate structure and appearance, but by the ab- 
sense or very sparse presence of colour spots or pigment. ‘There is usually a linear 
series of black stars or minute spots along the straight elongated digestive canal and 
intestine (Plate VIIL., figs. 2, 3, and Plate IX., figs. 14 to 16); but not scattered, as in 
so many young larval fishes, over the body, cranium, and embryonic fin-membranes, or 
even over the yolk-sac hanging below the body of the fish. But the most distinctive 
feature is the position of the anal opening or termination of the intestine—this aper- 
ture being in most fishes at a point distant about one-third of the body’s length from 
the snout, more or less, some species having the anus midway along the ventral mar- 
gin of the body; but in the case of herring, sprat, shad, pilchard and clupeoids gener- 
ally, it is at a point about four-fifths distance along the under side of the body, and 
very near, therefore, the basal portion of the tail. The position is slightly nearer or 
further from the tail in different species, but in all it is so far posterior in position 
that a clupeoid larva can be immediately determined by that feature. Even in a non- 
clupeoid like the sand-eel (Ammodytes), with the anal opening apparently far back 
(vide McIntosh and Prince, Life Histories of Food Fishes, Roy. Soc., Edin., Vol. 
XXXYV., 1890, Pl. XTII., figs. 6 and 7), it is nevertheless about semi-distant along the 
ventral line; and in the smelt its position is fully three-quarters of the body-length from 
the snout. Further, the notochord is in a number of cases quite diagnostic in appear- 
ance. This cartilaginous rod or primitive backbone is divided up into a series of seg- 
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ments, like a horizontal column of draughts or disks in the herring, sprat and pilchard 
(Plate VIII., figs. 1, 2,6, 7,8 and 9), but in theshad and gaspereau (Plate VIIL., figs. 
10 and 11), its structure is that of an irregular network, or complex meshwork, as in 
most cases not belonging to the herring family. This peculiar regular arrangement of 
the notochordal cells is a striking feature and facilitates the recognition of many newly- 
hatched Clupeoids, when mingled with other fish-larvee; but the extremely posterior 
position of the anus, usually with a little bay or indentation in the ventral marginal 
fin (Plate VIIL., fig. 11, and Plate IX., figs. 17, 18, 19), and the regular series of stellate 
black spots, either in a single or double line, along the upper or the lower contour of 
the digestive canal, are, as far as at present known, characteristic of all the herring 
family. Other stellate spots of a black colour, few in number, may occur on the head 
around the cylindrical kidney tubes or on the caudal fin-expansion at the posterior 
termination of the notochord. These fishes, therefore, present a great contrast to the 
young stages of the majority of species of other families, in which elaborate arrange- 
ments of colour, yellow, reddish brown, orange, ochre, black, purple, blueish and green- 
ish spots may occur, massed in many species as bars or patches along the body. The 
surface of the protruding yolk-sac may also be brilliantly diversified as well as the 
wide marginal fin-membrane. As the yolk and fin-membranes and the body generally 
in the herring, shad and clupeoids are usually colourless, their delicacy of structure 
and glassy transparency are thereby increased. Some, as the sprat, show absolutely no 
pigment at all when they emerge from the ovum (Plate VIIL., fig. 8). The yolk, more- 
over, in most species, is comparatively small compared with the length of the elongated 
eel-like body, and does not form the exaggerated protruberance seen in so many fishes, 
e.g., salmon, trout, cod, &c. On comparing the newly-hatched larvee of various species 
of clupeoids a considerable variation in their length is observable, the length of the 
sprat (Clupea sprattus) from the tip of the snout to tip of the tail is 8:6 mm. (% inch), 
the pilchard (C. pilchardus), 3.8 mm. (% inch); the alewife or gaspereau (Pomolabus 
pseudoharengus, Wilson), 5 mm. (4 inch); the sea-herring (C. harengus, L.), 5 to 7 
mm. (#2 inch); the Twaite shad (Clupea or Alosa finta, Cuv.), 4°25 mm. mm. (less 
than 4 inch, 7.c., 44), and the common shad (Alosa sapidissima, Wilson), 9°29 mm. 
(sx inch). Thus, the pilchard would appear to be rather more than one-third of the 
length of the shad, the gaspereau rather more than half, the Twaite shad less than 
half, and the sea-herring considerably more than half the size, while the sprat is about 
the same length as the pilchard on hatching. This variation is a most striking one, 
but it is no key to subsequent growth during the larval and post-larval stages of the 
species referred to. 

By the sixth day after hatching, the Twaite shad (Plate IX., fig. 13), according 
to Ehrenbaum, doubles its length, being 8°7 mm., or rather more than 4 inch: a length 
which the sea-herring does not attain until about the tenth day, though the herring, as 
above noted, is a much larger larva when it issues from the egg. The shad, like the 
sea-herring, almost doubles its length in ten days, measuring 15°73 mm. (#2 inch), 
while the pilchard is stated to be 24 mm. (7%5 inch) at that age, a measurement which 
no doubt needs confirmation by further observation. By the twentieth day the herring 
(Plate VIII., fig. 2) exceeds 10 mm. in length (% inch), the Twaite shad (Plate ge! 
14) is 2%o of an inch, and the common shad (Plate IX., fig. 19) °%o inch, or about 
19 mm. When double the age just mentioned, 1.e., on the fortieth day, the herring 
is a little over half an inch long (2°69 mm.), the gaspereau is about the same length, 
14 to 15 mm. (Plate VIIL., fig. 10), but the shad still exhibits remarkable growth, being 
on the thirty-fifth day 56:95 mm. long, i.e., 2 to 24 inches long (Plate IX., fig. 90): 
while the Twaite shad, on Ehrenbaum’s authority, is barely # inch (20 mm.) (Plate 
IX., fig, 15), and reaching on the forty-third day a length of nearly an inch, 24 mm. 
(Plate IX., fig. 16). At the age of two months, or, to be more accurate, on the seven- 
tieth day, the herring exceed 700 inch (18°9 mm.), whereas the shad is now 8 or 4 
inches long (75 to 100 mm.), while by the fourth month the shad is stated to have 
doubled its length, being 5 to 7 inches long (125 to 175 mm.), as compared with the 
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sea-herring of the same age, which is 29 mm., or about 14 inches long. The gaspereau, 
from an experiment reported to have been carried out in Maine, U.S., by Messrs. Treat & 
Son, reaches a length only half that of the shad at the age when the shad is 8 to 5 in. 
long (4 months old). Of course, such fishes, when confined in rearing ponds, are probably 
dwarfed in their growth, and may not afford a certain clue to the-determination of the 
age of specimens captured in their native waters. Shad have, for instance, been taken 
3 to 4 inches in length in February, while specimens of the same length have been 
secured in great numbers in September; and in the Potomac river examples 3 inches 
long are abundant in November, while about the first of that month shad 5 to 7 inches 
long are plentiful in the Maine rivers. According to my observations, the first-named 
specimens (3 to 4 inches long) must have been hatched out in November or Decem- 
ber, a supposition which raises a difficulty, as shad enter rivers, in December and Janu- 
ary, on the Atlantic coast, only as far south as Georgia and Florida, while the small 
shad of the size named, captured in September, as in the Potomac river, must have 
been hatched in June, though the main ascent is as early as April in that river. Shad 
2 to 134 inches long are frequently taken in Canadian waters in October, and as these 
fish cannot possibly be only four months old, and must be the young of the year pre- 
ceding, especially as shad 3 or 4 inches Jong are also captured about the end of Octo- 
ber, and schools of fish 4 to 5 inches long are observed in December. We know that 
shad are apt to migrate along long distances of sea shore, as on the Pacific coast, 
where they have spread far from the rivers where they were originally planted, so that 
they are not so true to their native rivers as the salmon, and this may explain the 
very discrepant nature of the facts alluded to. In Florida shad ascend rivers in De- 
cember, as already stated, while in the Savannah and Edisto rivers of Georgia they 
are found in January, in the Potomac in April, Delaware river in Miay, and in the 
Canadian rivers from the middle of May (in St. John river, N.B.) to the end of June, 
especially in the more northerly rivers, as the Miramichi. A month later, in J uly or 
August, the spawned fish descend to the sea again in very poor emaciated condition, 
and the young fry begin to descend about the same time, but go down more slowly. 
It is, of course, a matter of much difficulty to trace the later history of the various 
species now under review, but some principal facts may be determined. Thus the small 
sea-herring 62 mm. (23 inches) long taken in September cannot possibly be the fry of 
the July spawning schools, as such fry could not be more than about 1 inch long accord- 
ing to the foregoing account, nor is it possible for the fry hatched in April, May or 
June to be more than 14 to 12 inches long, making all allowance for great variations 
in growth. The herring 12 to 2 inches long found in J anuary off the east coast of 
Scotland must be five months old, if they are, as Mr. Geo. Sim held, the fry of the 
August preceding, while similar young fish in June and July must be March fry. In 
its second year a sea-herring is 60 to 80 mm. long (24 to 23 inches); though Hjort 
states his views that a length of 24 inches (50 to 60 mm.) may be reached in six 
months. The specimens of herring 3} to 44 inches frequenting St. John harbour in 
August (Plate I., fig. 5) are not likely to be the fry of the preceding spring and only 
four or five months old, nor of the previous fall (August or September), but of the 
spring or fall prior to that. A year later, when barely 3 years old, the fish are 4% to 6 
inches long (114 to 150 mm.), though Hjort again holds: that in 24 years a herring 
reaches 160 to 165 mm. (64 to 7 inches) in length.* Herring 8 to 11 inches long can- 
not be less than 3 years old, and may be in their fourth year. Dr. Meyer decided after 
his studies upon the herring (30 years ago) that herring 64 to 7 inches long are only 
2 years old, and that within one year after hatching they are 5 to 54 inches long, an 
opinion not confirmed by more recent researches. Sars, Nilsson, Sundevall and others 
do not support Meyer’s views. Dr. Jenkins in his recent studies at Kiel states that 
the Baltic herring show the following growth: 1st year, 44 to 43 inches; 2nd year, 64 
to 6% inches; 3rd year, 74 to 7% inches; 4th year, 84 to 8% inches; 5th year, 94 to 98 


*The common opinion that the ‘ :natie full’ herring, 9 to 94 inches long, in Scotland is only 
2 years old can hardly be correct. 
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inches. The sprat, which on hatching out is ‘only about half the size of the herring 
and one-third the size of the shad, is believed to reach a length of 3 inches in one year, 
in its second year it is said to be 43 inches and in its third year 53 inches long, while 
the pilchard, which resembles the sprat in so many points in its embryonic and larval 
life-history, is believed to grow much faster during its post-larval life. Professor A. F. 
Marion declared that the rate of growth is half an inch (1em.) per month, so that the 
translucent larva 4 inch long on hatching becomes a post-larval fish 1 to 1% inches 
long (20 to 40 mm.) when between one and two months ‘old—a view very difficult to 
favour. 'The famous French authority holds that when 140 to 150 mm. they are ready 
to spawn and are not more than one year old. As compared with other Clupeoids a 
growth of a centimetre a month is of course unusually rapid. Mr. J. T. Cunningham 
obtained specimens which were only 8°5 mm. long (4 inch), and according to Marion’s 
calculations these were less than one month old, while his other specimens (Mar. Biol. 
Assoc. Journal, Vol. IL., p. 161, Pl. X., fig. 3) would be five months old, and the same 
size as the sea-herring at that age. Pilchards 3 to 4 inches long are abundant in Octo- 
ber Mr. M. Dunn has recorded, and, at Marion’s rate of growth, would be the fry of 
March or April ova; but on the Cornish coast, June, or even earlier, appears to be the 
spawning period, and it is impossible until more extended work has been done to accur- 
rately decide the rate of growth. It may be added that the southern or Mediterr- 
anean sardine is a smaller form (6 to 74 inches) than the northern sardine which ranges 
from 9 to 10 inches when adult, a size which corresponds with the Canadian pilchard 
(Clupanodon ceruleus Girard), of which mature specimens studied by me ranged from 
209 to 237 mm. (84 to 94 inches). 

The rate of growth is of first importance, as it is a guide to the age at which the 
various species of the herring family reproduce. The matter is one upon which author- 
ities differ greatly. The common sea-herring was supposed by Professor Huxley to 
reach maturity in its first year, as De Caux had ventured to surmise before.* Mitchell 
held that maturity was reached in eighteen months, while Meyer favoured the second 
year, when the fish he thought were 8 inches long. but at the present time the prevail- 
ing opinion is that in the third or fourth year these fish reach the spawning condition as 
Sundevall, Ljungmann, Jenkins and others hold. Such a form as the dwarfed Caspian 
herring is of course exceptional, and is found to be ripe when only 44 or 43 inches long, 
while land-locked herring such as the variety in tae Windebyer Noor, near Kiel, 
spawns when 52 inches long, and in its third year after being hatched. The Baltic 
herring spawn when 7 inches long. The sprat, a species only one-third the size of the 
shad, and half the size of the average herring and gaspereau, spawns when 5% inches 
long (i.e., in its third year), that species being 3 inches long in its first year and 48 
in its second year. 

The movements of the young clupeoids, larval and post-larval, are interesting, 
and while much variety of opinion has existed amongst authorities, there is now a 
consensus of view which may be summarized as follows: The young fry, when newly 
hatched and far more delicate and translucent than most other fishes in the sea or in 
rivers, lie on the bottom for some time. The shad, it is true, was stated by Mr. Seth 
Green, to seek the main current in midwater in the rivers where it is hatched. ‘ How 
different this (he said) from the young trouts that lie almost helpless for 45 days 
and then are fain to hide behind roots and stone! Whereas these minute, transparent, 
gelatinous things, push boldly for the deep swift current, where they are too insignifi- 
cant to be attacked by the great fishes.’ It may be pointed out that, when liberated 
from the Seth Green hatching boxes, anchored in a current, the fry were bound to 
take to the swift water, ‘with their heads up stream,’ such delicate organisms being 
carried by the current away from the shallows. My own examination of the spawn- 
ing grounds and ‘ nurseries’ on the St. John river convinced me that the pebbly shores 


* Professor Huxley, in his famous address at Norwich Fishery Exhibition, April, 1881, on 
‘The Herring,’ admitted he had overestimated the rate of growth, in view of the results of the 
Baltic Commission investigations. 
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are the normal resorts of the fry of shad and gaspereaux, the transparent young being 
invisible as they securely lie amongst the shingle, sheltered from the rushing stream of 
water overhead. Even the sea-herring, hatched out on spawning beds at some depth, 
do not mount at once to the surface, but lie at the bottom (this stage is figured on 
Plate VIIL, fig. 1), until they reach a length of 10 mm. (7c inch). When slightly larger 
the yolk is absorbed and larve 10 to 24mm. long (+ to #% inch), (Plate VILL, fic. 2); 
ascend to the midwater level, where they linger until an inch or more in length (24 to 
28 mm.), when they are found floating in countless myriads in the surface waters. The 
transparent, worm-like, almost colourless clupeoid larva begins to acquire some pig- 
ment or spots of colour after the small sac of food-yolk, suspended under the body, is 
absorbed (Plate VIIL., fig. 2). Indeed, in the herring the eye is bright and silvery on 
hatching out, and Mr. Holt states that the mouth is open (Ann. of Nat. Hist., 1889, 
p. 870), though this does not, from my own study of herring larve, appear to be always 
the case. When about 1 inch long the post-larval herring move inshore, lingering near 
river months until they are 2 inches long (Plate VIII.,figs. 3, 4), when they resort to mid- 
water, and in the autumn following are again found inshore, having attained a length 
of 80 to 100 mm., 7.¢., 3 to 4 inches (Plate VIII, fig. 5). I have obtained them in har- 
bours in August and September congregating with the gaspereaux and shad in large 
schools. The shad appears to be the most precocious of the clupeoids in its early de- 
velopment. The yolk is absorbed by the fourth or fifth day after hatching (Plate IX.,. 
fig. 18), though a remnant remains, near the liver, until the fifteenth day, but minute 
conical teeth are developed before the end of the first week of larval life. The young 
fish develop rapidly, and within three months, though still delicate transparent crea- 
tures 2 to 24 inches long, they have all the fins well-developed, and the deep form of 
the adult is being assumed (Plate IX., fig. 20). Norris, in his ‘ American Fish-Cul- 
ture,’ Philadelphia, 1868, gives a figure of the shad at this stage (see Plate X., fig. 
36), referring to it as three months old in the text, page 161; but a descriptive note, 
at the end, states that the fish represented, is two or three weeks old, a patent impossi- 
bility, and that it is copied from the first report of the Massachusetts Fish Commis- 
sion. By November the young shad are 4 or 5 inches long and frequent estuaries and 
harbour mouths.* This stage is represented in Norris’ book, figs. 2 and 38, opposite 
page 141, and as the figures are extremely interesting, I have copied them on my Plate 
X., figs. 87 and 388. The parent fish, it may be added, descend after spawning and 
are captured late in July or in August, in poor condition, hardly fit for food. Those 
that escape the estuary nets resort to sandy flats, to recuperate, which they do 
rapidly. At the head of the Bay of Fundy are extensive feeding grounds of the shad, 
where they improve and fatten so rapidly that the ‘fall’ shad are regarded as the 
choicest of all inshore fishes for table purposes. 

The gaspereau, like the shad, undergoes rapid growth after hatching out in June, 
when it is 5 mm., or 3 inch in length, for it trebles its length in about a month. I 
secured specimens in the Washademoak lake, River St. John, N.B., 2 inch (15 mm.) 
long (Plate VIIL., fig. 10), which were of extreme interest. As no published account of 
these larva has been given by me though I described them to Section IV., of the Royal 
Society of Canada, several years ago, I will briefly detail their main features. The 
extreme posterior position of the anus is marked, the otocysts are unusually large, a 
‘feature common in the herring family in the larval stages, the head is depressed and 
the colour spots are black, excepting a few yellow dots which appear around the pupil 
of the eye, and an orange patch occurs in the pronephric region, behind the pectoral 
fins. ‘the large size of the translucent pre-anal fin is a notable feature. There are 
three rows of black spots at this stage, viz., a dorsal row from the crown of the head 
to the upper lobe of the tail, a second chain along the middle lateral line, and a third 
series along the middle abdominal line. I kept specimens alive and ten days later, when 


*The capture on several occasions of shad 4 inches ito 42 inches long in New York harbour 
indicates a much slower growth than that generally favoured. 
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the fish must have been 30 to 40 days old, they measured 16:5 mm. (1% inch) (Plate 
VIIL., fig. 11), and the rudiments of the dorsal fin are now seen as delicate rays, while the 
front part of the lower jaw is studded with minute teeth. A maxillary flap hangs 
from the upper jaw, this maxillary flap being prominent also in the young shad (Plate 
IX., fig. 19). Further, the notochord, as in the shad, consists of a network of irregular 
cells, unlike the regular notochordal disks, characteristic of the herring, sprat, &e. At 
this stage the pre-anal lobe, of great length, still forms a prominent feature, and is 
probably diagnostic of the gaspereau, though it is prominent in such a form as Am- 
modytes, the sand-eel. The globe of the eye is now black with pigment and the swim- 
bladder is visible as a large silvery almond-shaped sac with pigment (black) in its 
dorsal wall. Pigment is more abundant over the whole of the fish at this stage, the 
head, cheeks and throat being spotted plentifully with black, amidst which a few yel- 
low stands of colour pass. In this stage, as in the previous stage, the dorsal fin mem- 
brane is very narrow, and forms a thin, rather meagre membranous ridge along the back 
from the shoulder .to the tail. The pre-anal fin is still of disproportionate length and 
breadth, indeed, its breadth almost equals that of the trunk, a very unusual feature in 
fish larvee, although in the shad it is a fairly prominent structure (Plate IX., figs. 18, 
19). The tail is more distinctly spatulate, the hind margin being no longer rounded, 
but markedly flattened. Between this stage 16°5 mm. (1%0 inch), and the stages 
figured on Plate X*ée. 926, when a size of 80 mm. (1% inches) is attained, no inter- 
vening stages have been secured. The blunt rounded head, the stout, somewhat short- 
ened body, and the large size of the eye and the paired fins, are in contrast to the 
similar stages of the herring (Plate VIIL, fig. 4), and the shad (Plate IX., fig. 20). When 
35 mm. long (12 inches) (Plate X., fig. 27), the external features are practically the 
same, the pigment forming two lunate patches at the base of the tail being more 
marked; but the general translucency of the body is preserved and the pigment con- 
sists of very minute black specks scattered all over the dorsum, especially on the head 
and on the tail, a few spots occurring on the premaxilla, maxilla and mandible. Two 
features are worthy of special attention at this stage, viz., the shortness of the maxilla, 
which does not extend as far as a line drawn perpendicularly through the centre of the 
eye, whereas in the shad the maxilla extends considerably behind such a line (vide 
Plate IX., fig. 24), and in the herring (Plate VIII, fig. 5) barely reaches such an imagin- 
ery line, while again the snout is very acuminate and not bluntly rounded as in the 
_shad and Twaite shad (Plate IX., figs. 28, 24). The strong serrations of the middle 
abdominal scales or scutes, so characteristic of the adult gaspereau, are already well 
marked (Plate X., fig. 29). A much older stage was obtained in St. John harbour, 
New Brunswick, about the middle of August, when specimens from 3 inches (75 mm.) , 
up to 5 and 64 inches (140 mm.) were secured (Plate X., figs. 28 and 29). The speci- 

mens could not possibly be the young of the same season, and though one in ten was 
of the small size first mentioned and a fifth of them of the largest size, all presented 
much the same features and were practically adult in general external appearance. The 
scales are comparatively large, and completely clothe the body, and they differ much in 
form and size from the scale of the sea-herring of the same size (Plate X., compare 
fir. 30, a gaspereau scale, with fig. 31, a sea-herring scale, both scales being from the 
dorsum near the base of the dorsal fin). Hardly less distinctive is the series of ab- 
dominal scutes or middle ventral line of keeled scales. These, in the gaspereau (Plate 
X., fig. 830) are much more strongly pointed and projecting than in the young her- 
ring (Plate X., fig. 319, while the strong anterior process (a) is absent, or represented 
by a mere indication of a process in the posterior bifid margin of the scale. The sides 
and opercular surfaces are brilliant silvery in appearance, while the dorsum is of 
a dark purplish blue, thickly spotted with black. The orange or ochre tint, noticed 
in the early larval fish, still remains as a suffused tinge though far paler than when the 
 gaspereaux are 30 mm. long. ‘he paired and unpaired fine are very deeply spotted 
with black, whereas in the herring the fins are lear and transparent, and bear no black 
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spots excepting the tail-fin and a portion of the dorsal fin. In many specimens the 
dark lunar patches at the base of the tail still appear, while the dusky patch on the 
shoulder, absent in the herring, is distinct and remains in the adult. The very dis- 
tinctive features referred to, and there are many others, are of aid in at once separat- 
ing young gaspereaux from young herring of the same size with which they congregate 
in estuaries and harbours, or from the young shad, which are natives of the same 
rivers, though they do not seem to be as a rule found associated in the same schools 
of clupeoid fry. 

The subsequent history of the adults of the clupeoids, whose life-history from tae 
ovum onward has here been sketched, furnishes one of the most important subjects for 
marine biological research in the future. Apparently all alike resort to deep water, 


only to return to the inshore areas as the spawning time approaches. Specimens may | | 


be occasionally captured in estuaries and inshore areas long after the usual spawning 
time; but their occasional character emphasizes the general rule. Like the salmon, 
they disappear, and their whereabouts cannot be determined. With the return of the 
spring or the fall spawning time the herring schools come in from their unknown 
haunts, just as the shad and gaspereau revisit their chosen rivers in April and May, or. - 
the pilechard and sprat congregate in their breeding areas in the open sea far out from 
land, the former in May, June, July and later, and the latter in the earlier summer 
months, though both these fish, like the smelt, come in from deep water for some un- 
known purpose, when they are captured in immense quantities in October, November 
and December; often indeed as early as the last week in September in the case of the 
pilchard, or as late as the third week in January in the case of the sprat. Reproduc- 
tion and feeding are the two main purposes which stimulate the migrations of fishes; 
but these do not explain the obscure movements referred to. Even Pennant ventured 
te so surmise (Brit. Zoology, vol. III., 1759). Of the pilchard, he says, that ‘ it appears in 
vast shoals off the Cornish coasts about the middle of July, disappears the beginning. 
of winter, yet sometimes a few return again after Christmas. Their winter retreat is 
the same as the herring, and their motives for migrating the same.’ It is remarkable 
that fishes so familiar as these clupeoids should present problems so difficult to solve; 
but as Frank Buckland wrote, and the words are almost the last he ever penned: ‘It 
will be seen that we have a huge field of inquiry before us, the results of which will not 
assume the form of a scientific plaything; but of a key by which we may hope to un- 
lock the mysteries of the vast ocean.’ 

(In the preparation of the plates I have utilized my own drawings made from the 
specimens studied by me; but I have availed myself of the excellent figures published 
in some of the memoirs referred to in the text. These last-named figures are as fol- 
lows: Plate VIII., figures 2, 3 after Mr. E. W. L. Holt, 4 after Dr. P. P. C. Hoeck; 
6a, 6b after Dr. F. Raffaele, 8, 9 after Professor W. C. McIntosh, 10 and 11 after Mr. 
J. T. Cunningham; Plate IX., figures 12-16 after Dr. Ernest Ehrenbaum, 17-19, 21-22 
after the late Prof. Ryder, 23- 25 after Dr. P. P. C. Hoeck; Plate X. , figures 36-38 after 
Thaddeus Norris.—E. EK. P.) 


LIST OF REFERENCE LETTERS. 


an.— anus. m«¢,—maxillary (upper jaw). 
af.—anal fin. not.—notochord.« 
au.—otocyst or early ear. og.—oil globule. 

caps.—ege capsule or zona radiata. pf.—pectoral fin. 
cf.—caudal fin. pr. an.—pre-anal fin. 
df.—dorsal fin. pvs.—perivitelline space. 
e.—eye. vf.—ventral fin. 
int.—intestine or digestive canal. yke.—yolk. 


mn.—mandible or lower jaw. 


HERRING, GASPEREAU, SHAD AND OTHER CLUPEOIDS 109 


SESSIONAL PAPER No. 22a 


EXPLANATION OF PLATES. 
Pruate VIII. 


Clupea harengus. Herring, newly-hatched larva 5 mm. x 12. 
if i post-larval stage 12 mm. x 6. 
advanced stage about 40 mm. x 2. 
advanced stage about 46 mm. x 2. 
34 inches long. About natural size. 


. Clupea pilchardus. Pilchard, egg containing embryo 1:6 mm. in diameter 


x 25. 
newly-hatched larva, 1°6 mm. in diameter x 20. 
post-larval stage, 9th day 5°5 mm. x 18. 
late post-larval stage 11°5 mm. x 10. 
Clupea sprattus. Sprat, newly-hatched larva 3:6 mm. x 15. 
e “larva on 10th day x 20. 

Pomotobus pseudoharengus. Gaspereau, post-larval stage 15 mm. x 6. 

epepes: i later post-larval stage 16°5 mm. x 5. 


(<3 66 
<3 66 


66 (79 


Pruate IX. 


Clupea finta. Twaite Shad, newly-hatched 4:25 mm. x 16. 
$5 post-larval stage, 6 days old 8:7 mm. x 10. 
post-larval stage, 20 days old 14 mm. x 6. 
iH - advanced stage, 30 or 40 days (?) old 20 mm. x 4. 
YY re probably 45-50 days old 24 mm. x 3. 
Alosa sapidissima. Shad, just hatched, x 9. 
és “ yost-larval stage, 5th day x 6. 


ee “ yost-larval stage, 17th day x 5. 
Me “ post-larval stage, 41 mm. x 23 
a “ egg containing early embryo. 
re “ egg with advanced embryo. 


Clupea finta, enlarged head of, when 57 mm. long x 24. 

Alosa sapidissima, enlarged head of, when 61 mm. long x 24. 

Portion of egg-capsule of Clupea finta, showing external reticulated marking, 
x 240. 


Puate X. 
Pomolobus pseudoharengus. Gaspereau, 30 mm. slightly enlarged. 
(<4 (<4 35 mm. (<5 
cB « 3 inches ie 
7. 34 inches “ 
‘“ s scale from the dorsal below the base 


of the dorsal fin, x 20. 
Clupea harengus. Herring, scale from the dorsum below the base of the 
dorsal fin, x 20. 
Pomolobus pseudoharengus, abdominal scale or scute from the median ven- 
tral ridge of the body x 20. 
2 side view of abdominal scale or scute from the 
median ventral ridge of the body x 20, 
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Pirate X.—Concluded. 


Clupea harengus, abdominal scale or scute from the median ventral ridge of 
the body x 20. , 
H side view of abdominal scale or scute from the median 
ventral ridge of the body x 20. ; 
Alosa sapidissima. Shad, young in advaneed stage 44 mm. 
(q4 (<3 (<5 ¢ "9 mm. 


(74 (<4 66 ce 95 mm 
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XI 


SAWDUST AND FISH LIFE. 


FINAL REPORT BY PROFESSOR A. P. KNIGHT, QUEEN’S UNIVERSITY, 
KINGSTON, ONT. 


The following concludes my report upon the effects of sawdust on fish life. The 
work was begun at the Dominion biological station, St. Andrews, in 1900, continued 
at the biological laboratory of Queen’s University during the summers of 1901 and 
1902, and concluded during the summer of 1904, by a series of observations which were 
made in’ tidal waters at different points along the coasts of Nova Scotia and New 
Brunswick. | 


LITERATURE. 


Since my last report, completed three years ago, no new literature has been pub- 
lished on the subject in Canada, excepting in the annual reports of the Ontario Fish 
Commissioner for 1902 and for 1903. In his report for the former year the Ontario 
Deputy Commissioner of Fisheries says :— . 


© Ample opportunity of determining that sawdust is injurious to fish hfe has been 
given to the department while engaged in transplanting its bass, where the ice used 
hau not-been thoroughly rinsed. On an examination of the bass which had died in 
transmission, particles of sawdust were found between the gills, which it may be 
assumed caused the death of many of the fish. But the danger to and effects upon fish 
life from this pollution do not alone arise from this cause, but they are also due to 
the poisonous gases -which are emitted from the decaying deposits; and these gases are 
not only most deadly to fish life, but they are a great menace to human health as well. 
“It may be assumed that for this reason, in waters in the vicinity of old mill sites no 
fish are usually to be found.’ 


There are two points in this extract which require some elucidation. The first is 
the assumption that in transplanting bass, the fish that died on the journey were killed 
by sawdust. Before admitting this, one would need to know whether all the fish at the 
beginning of the journey were in vigorous health and strength. Can Mr. Bastedo 
assure us that the fish which died were not injured when they were being caught? Can 
he assure us that the water in which they were transported was thoroughly aerated on 
the journey? If not, the weaker fish and the injured fish would die from suffocation, 
not from the effects of a few grains of sawdust adhering to the ice. Mi. Bastedb’s 
transportation tank may have been a veritable ‘ Black hole of Calcutta’ for his poor 
bass! 

The other point—that about poisonous gases— is not new to any one who possesses 
the slightest acquaintance with the literature of sawdust effects upon fish life. 

Charles Hallock, writing in Forest and Stream, December 29, 1888, says :— The 
old foundation walls and dams remain, and untold tons of tan bark and sawdust still 
cover the beds of the abandoned mill ponds, knee deep, all of it in a perfect state of 
preservation . . . . . . nevertheless, the brook continues fairly stocked with small 
trout, despite the supplementary fact that it has been unmercifully fished ever since 
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the days of the “ Mountain Miller,” fifty fingerlings per rod being not unusual now 
for a day’s catch.’ 

In the same magazine a writer who signs himself ‘ Piscator’ answers the bogy 
about the effects of poisonous gases emitted by sawdust. ‘He discourses on the 
poisonous gases from rotting saw-dust, and I will not waste space in refuting this idea, 
so flippantly put forth from time to time, but demand that the dead fish from such 
causes be produced in some single river or stream in America. It cannot be done, 
hence full-grown men should discard such transparent nonsense.’ 

Another quotation. Prof. Prince, the Dominion Fish Commissioner, in his report 
for 1899, says:—‘ There is no case on record of salmon or shad or any other healthy 
adult fish being found choked with saw-dust or in any way fatally injured by the float- 
ing’ particles.’ 

It is to be hoped that these quotations will ‘convince all critics that the only way 
to settle the question of the effects of saw-dust on fish life is that suggested by Pro- 
fessor Prince, namely, by ‘ accurate and thoroughly scientific experiments.’ 

In his report for 1903, Mr. Bastedo again returns to the subject. He says:— 

‘Referring to the injurious effects of sawdust on fish life, as to which conflicting 
Opinions are expressed by fish culturists, a writer in a recent number of Forest and 
Stream points out that one of the first difficulties which fish culturists had to overcome 
in the artificial propagation of trout was the deleterious effects of the fungus growth 
that always appeared in the troughs.and boxes in which the eggs were hatched ,especially 
where these were manufactured out of new lumber; and he makes the emphatic state- 
ment that this fungus is so deadly to the eggs that if a million were to be put into 
green lumber troughs, not a single egg mould mature. He very pertinently remarks 
that if the exposed surface in a hatchery trough could be the primary means of such 
deadly consequences, what a master power for injury there must be in sawdust, in 
which form the exposed surfaces of the wood are multiplied almost indefinitely. If 
his conclusions are well founded, the effect of throwing tons of sawdust every year 
upon the spawning beds, or where it will float and lodge upon the spawning beds below 
must be most disastrous. In his opinion, it is this fungus alone that destroys the 
young fish that are exposed to it, and not that mortality occurs by the sawdust be- 
coming fixed in the gills during inhalation, as is generally supposed. Whatever ground 
there may be for a difference of opinion on the subject, it is well known that fish will 
abandon streams the beds of which have become covered with this refuse.’ 

The following is the letter which Mr. Bastedo has summarized in the foregoing 
paragraph. It is regrettable that an official should try to settle the sawdust question ’ 
by quotations from an anonymous writer, rather than by the slow and accurate method © 
of scientific experiment. Quotations may be the only contribution which Mr. Bastedo 
can make, but he might at least furnish the public of Ontario with quotations from 
some more reliable source than from a nameless writer. 


| 


SAWDUST AND FISH LIFE. 
(Extract from ‘ Forest and Stream,’ vol. 61-2, p. 490). 


December 19, 1903. 


Epitor ‘ Forest AND StTREAM,’—Referring to the injurious effects of sawdust on 
fish life, will you kindly allow me to offer the following notes on the subject, from the 
fisheulturist’s point of view: 

One of the first difficulties which the early trout breeders in this, country had to 
overcome, was the presence of a fungoid growth that always appeared in the wooden 
troughs or boxes that the eggs were hatched in. It invariably grew on, and from the. 
surface of, the wood that the troughs were made of, and in all our personal experience 
in hatching fish eggs, we never knew a single instance, east of the Mississippi, in which 
fungus did not appear on the surface of the wooden hatching page: very soon after 
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_ the water was turned into the troughs, unless the wood was very old or had long been 
water soaked. In these cases, the fungus does not appear to so great an extent, but 
when the lumber is new, the fungus, except in highly oxygenated waters, invariably 
appears very soon after the water comes in contact with the green wood. 

_ This fungus is one of the most deadly things in the world to trout and salmon 
eggs. It is so destructive that if a million trout eggs were put into green lumber 
troughs to hatch, they would every one of them be killed before they hatched. Not 
one would escape. ‘Domesticated Trout,’ speaking of this fungus (page 126, sixth 
edition), says: ‘Fungus is a vegetable growth of low order, which makes its appear- 
ance almost invariably where there is water, and especially on newly cut wood, on 
which it eventually becomes a mass of nearly colourless or milky slime. 

‘This fungus, if once present in the hatching water, will certainly attach itself 
to the eggs, and when it does, their fate is sealed, you cannot save them from its effect, 
for it never lets go its hold. It will surely eat out the vitality of the embryo within, 
and will either kill it entirely or will leave a puny, lifeless, transparent creature, which 
will in all probability never live to grow up. It cannot, therefore, be guarded against 
with too much care.’ ; : eae 

In consequence of this action on the surface of lumber under water, wooden hatch- 
ing troughs were formerly charred, and now are all covered with a coating of asphaltum, 
on which fungus does not grow. No fishculturists of any experience would think for 
a moment of using wood for hatching trout or salmon eggs, without first covering 
every part of the surface with asphaltum, or something furnishing similar protection 
against fungus. 
| Now, if the exposed surface of the three planks which form the hatching trough 
can exercise such a deadly and universal effect on the fish eggs that are in it, what a 
vast power of injury there must be in sawdust, in which form the exposed surfaces of 
the wood are multiplied almost indefinitely. Take an inch board a foot square and 
reduce it all to sawdust, and it will give an amount of exposed surface almost in- 
finitely greater than the board itself. Then consider what must be the effect of throw- 
ing tons of this sawdust every year directly upon the spawning beds of the fish, and 
where the sawdust will float down to the spawning beds below, if there should happen 
to be any below. From the moment the sawdust falls into the water it begins to pro- 
duce the fatal fungus, and makes it absolutely impossible for a fish egg to hatch where 
it is, and what is more, the invisible fungus which destroys the eggs so effectually, gets 
into the gills of the young fish that are exposed to it and kills them also; and, besides 
this, by one of those wonderful instincts that are implanted in the lower animals, fish 
will avoid a stream where the conditions of spawning are unfavourable, and sooner or 
later will abandon a stream, the spawning beds of which are covered with sawdust. 

The writer trusts that the above considerations are sufficient to show that large 
deposits of sawdust should be looked upon with much suspicion in streams that are 
valued on account of the fish life that is contained in them. 

SALMO. 


Of course, a fungous growth does occur upon fish eggs, but it does not necessarily 
come from sawdust. It is simply the case of an aquatic plant starting to grow upon 
organic matter—the eggs, or upon the bodies of the fry when these happened to re- 
ceive injury. in any way. I have seen such growths upon both eggs and fry, and that 
too in water that never contained a particle of sawdust. Whether this fungus is the 
same that grows upon rotting wood I cannot say, ‘but of course every intelligent person 
nowadays knows that the rotting of all ‘wood and trees, and the decay, putrifaction 
and death of animal tissues are alike preceded and caused by a fungus or bacterial 
growth which fastens upon the animal in the one case, or plant in the other, and 
ultimately causes the death of the individual. 

But this fungous growth is an entirely different matter from the poisonous effects 
of sawdust. All wood cells, whether in the tea plant or pine, contain compounds that 
have been stored in the cell. When these cell contents are liberated and dissolve in 
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water we get a solution whose poisonous or other effects depend entirely upon the 
strength of the solution. 

The experiments described in my second report showed clearly that the poisonous 
effect of sawdust water varies directly within the strength of the solution. A strong 
aqueous extract from sawdust is so poisonous as to kill in a short time nearly all forms 


of aquatic life. A weak solution is comparatively harmless. The question then of. 


whether any particular stream is sufficiently polluted with sawdust to kill fish life is 
simply the question of determining whether enough sawdust has been passed into the 
stream to poison its waters. It is a question of the strength of the sawdust solution. 
There is no mystery about the matter. Any one who can understand the making of a 
cup of tea can understand the making of sawdust extracts. If we wish to make a 
strong cup of tea, we use plenty of the leaves and a comparatively small volume of 
water. If we wish to make an infusion we use a smaller quantity of the leaves and a 
larger volume of water. It is the principle which herbalists, druggists and medicine 
mongers have used for thousands of years. Senna tea, chamomile tea, not to speak 


of dozens of others, are examples of infusions such as we get by immersing sawdust . 


in water. 

Keeping this principle in mind, my work during the past summer consisted largely 
in ascertaining the quantity of sawdust discharged into a stream in a senor time, and 
the total volume of water passing the mill in this same time. 

The first mill visited was one located on the way to Little Harbour, a few miles 
from New Glasgow, Nova Scotia. The mill supplies lumber to the farmers in the 
neighbourhood. The timber, chiefly second growth spruce, and a little hemlock, is 
drawn to the mill during the winter. In the spring, when water is plentiful in the 
brook, the logs are sawn into boards, the sawdust and smaller refuse being discharged 
into the stream below. 

The logs are all very small, and yield only from 40 to 100 feet per log. The total 
cut during the past few seasons averaged only 100,000 feet. 

Previous to my visit, no rain had fallen for about six weeks, and consequently the 
mill was not running, on account of lack of water. The only water passing the dam 
was that from ordinary leakage. Below the mill, the brook was nearly dry. But in 
the spring and during summers when the rainfall was normal, smelt and sea trout 
came up to the foot of the mill dam, and were often caught with hook and line at the 
mill end. 

The ‘by-wash’ at the side of the mill, by which the surplus water escaped when 
the mill was not running, was a very shallow flume about 14 feet wide, 80 feet long, 
and from 6 to 9 inches deep during the spring freshets. The total fall was 20 feet, 
consequently the slope down the by-wash was a very gradual one. The proprietor of 
the mill was of opinion that sea trout were able to pass up this by-wash and did ascend 
it every spring. At any rate, sea trout were caught every week by boys fishing in the 
mill dam. It was a common thing for boys from New Glasgow to go out to this mill 
pond on Saturdays and take home with them a string of trout in the evening. 

Below the mill, there were none of the unsightly beds of sawdust and mill rubbish 
so frequently to be seen in Ontario streams. The tidal water from the Cumberland 
straits came up the East river, then ascended the mill stream to the very foot of the 
mill dam, and in returning carried away with it almost every particle of sawdust and 
rubbish which left the mill. 

In this stream, therefore, there could be no question about the ascent of fish ing 
stopped by mill rubbish. It was all carried down stream and away out to sea. The 
important question here was whether the ascent of anadromous fish was not stopped 
by the mill dam. If they were thus stopped, they could not reach their natural spawn- 
ing grounds above. In this case, one can easily see how the supply of fish is cut off at 
its very source. My experiments and observations would seem to indicate that over- 
fishing on the one hand, and mill dams with no proper fishways, on the other hand, are 
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more responsible for depleting our streams and rivers of fish than all the sawdust in all 
the streams in Canada put together. 

Applying the principle of the strength of infusions to the sawdust and water in 
this stream, we can soon discover whether it is poisonous or not. 

The water passing the mill in the spring, when the mill is not working, is ‘a 
stream 14 feet wide, 6 to 9 inches deep, and flowing at the rate of 18 inches per second. 
Thus 14 x % x % x 60 x 60 x 24, or about 1,209,000 cubic feet of water will pass 
the mill every 24 hours. 

Now, as a result of very careful calculations, supplied to me by the Messrs. Todd 
Bros., lumber merchants, of St. Stephen, N.B., it appears: that in sawing logs into 
one-inch and two-inch boards, about one pound of sawdust is formed for every foot 
of sawn lumber, board measure. On this basis, 100,000 pounds of sawdust per season 
would be passed into this stream, and if the mill cut timber for 100 days per season, 
about 1,000 pounds of sawdust would be mixed with the 1,209,000 cubic feet, or about 
75,000,000 pounds of water. Expressing the sawdust in the form of percentage, we 
find the solution would be -001 of 1 per cent. 

Turning now to my laboratory experiments,* we find that a strength of 12 per 
cent killed a minnow in 20 minutes, and a percentage of *16 per cent killed a minnow 
in 90-minutes. That is, the pollution in this stream was only Yoo of the strength of 
the laboratory solutions. Of course, these figures are only approximations, but taey 
point unmistakably to the conclusion that this small mill stream emptying into the 
Kast river and thence into Pictou harbour, is not polluted with sawdust sufficiently to 
kill fish life. , 

The next mill I visited was one on a branch of the Petitcodiac, a river which flows 
into the Bay of Fundy. The proprietors gave me the following information: The 
quantity of lumber that is cut ranges from thirty to forty thousand feet per day, dur- 
ing a season of five months, say 4,500,000 feet of lumber. The stream in high water 
is about 220 feet wide, and from 5 to 6 feet deep. The average velocity is 2 miles an 
hour. In August, when I was there, the stream was only about 50 feet wide, and the 
depth did not exceed 12 or 15 inches. Consequently, if we average these estimates it 
will be found that about 700,000,000 pounds of water would pass the mill every 24 
hours. The sawdust, at the estimate of 1 pound for every foot of lumber cut, would 
amount to 35,000 pounds per day, or expressing these figures as percentage strength 
of solution, about :05. Here, again, therefore, there can be no doubt that sawdust 
does not kill fish life. But, here again, there are mill dams upon the stream with no 
proper fishways, and consequently anadromous fish cannot pass up to their spawning 
grounds. Add to this the fact that this and similar streams are all overfished year 
after year, and the amazing thing is that any fish are left in them at all. 


AT ST. JOHN, N.B. 


On arriving at St. John, I visited a number of the lumber mills and obtained a 
vast amount of information from a member of one of the largest lumber companies 
in the city. The annual cut of each firm, the kind of saws used—whether gang, band, 
or circular saw—and the mode of disposal of the refuse, were all carefully discussed. 
None of the mills in the immediate vicinity of St. John empty the sawdust into the 
river, but a few large mills and a considerable number of small ones far up the river 
and its branches, do discharge the sawdust and other refuse into this stream. 

While, therefore, little refuse in the shape of slabs, edgings, butt ends, or bark, 
could be seen for many miles up the river, and no trace whatever of sawdust; yet, grad- 
ually, as I reached a part nearly halfway to Fredericton, there appeared evidence of 
the work of the lumber mills. Edgings, laths, logs, and sawdust were seen either float- 
ing or stranded plentifully along the shore. Opposite and above Maugerville this was 


* See my ‘Further Report > to Minister of Marine and Fisheries, published, 1906. 
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specially the case. The commonest kind of logs were spruce and cedar, and mingling 
with these a few pine. ids 

In the upper half of the journey to Fredericton, a number of small sawmills were 
noticed here and there along the shore. Evidently they were doing a purely local 
trade. Quite a number had been abandoned. Nine miles from the capital there was 
brisk rafting of logs, no less than four steam tugs being employed in this work. The 
booms and logs extended for 4 or 5 miles along the river. All the mills along this 
part of the river were driven by steam and burnt their own sawdust. 

Between St. John and Fredericton, therefore, there is no doubt that neither the 
rubbish nor the sawdust exists in sufficient quantity in the river to do any harm to 
fish life. But it becomes a matter of interest to ascertain, if possible, what the effect 
would be if the refuse from all the mills at St. John and up the river did discharge 
their sawdust, slabs, edgings, &c., into the stream. Because it must be remembered 
that up to 1899 the law against discharging mill rubbish was not enforced upon the 
St. John river, and certain other large rivers in Ontario and Quebec, inasmuch as par- 
liament thought it only fair to the lumbermen to allow them the privilege of getting 
rid of their waste lumber in the easiest possible way. res 

Assuming then, that mill waste were discharged into the St. John river, what 
would be the effect? If it would poison fish eggs, fish fry, or-the minute microscopic 
life which forms the food of fish fry, we can easily understand that this would be one 
reason why fish have decreased in number in this river during the past 80 or 40 years. 
Let us see. According to the information I received from lumber merchants in St. 
John, the following is a fair estimate of the cuts of lumber on this great river during 
the last year or two:— 


Feet, board measure. 


Messrs Burns G Murchin “£20 i oe Nett at hae 10,000,000 
Si BYBilliard  Brog estes, he, toe Os leita RR Sioa gtd a OG 
- JR. Warner ©. Og ah tae e Oro s aire t meaah a 10,000,000 
5 A. 'Cushizig (Giger) siROate he ae eee eae 43,000,000 
ES Murray ‘& “Grepory Pe 0h Gh send Cab se ae 15,000,000 
Zc Stetson; Gutterne eOon- Goer as. a heer ee 30,000,000 
= Randolph © Bakery 408). Herremares far es 20,000,000 
a Dunn” Broge: Qe ei eo Freee ae eee 10,000,000 
S JohnH. Moores) 2)... - Pe ee Aaa Lae 10,000,000 
& Mi Wer Brdg 1) satis Obs ASE Oe ee opnigas oe 23,000,000 

Aer Gr isom Seles 2 aN Sy tT) Sona On Deaeriaa Sey a ikaw pda ARO OO OOO 

The"Scote TumbersGacc0 tals ies aba leas, ee ae ae 10,000,000 

Messrs: Mureitin ¥traSong ua potent fae) ao dere eaten 5,000,000 

Rio AN Msteys: since csemaeird MEM droite UAgt es Sareea eee 7,000,000 

ALE raserit) \c tha eho. tag ce eee an ae bie at ate .. .. 10,000,000 

‘Lobique -Iaamber :Co.:3. 2: "escuela ae ee eee Aaa 10,000,000 

Van" Boren Lumber, Go. oe ait eet ee a 13,000,000 

St.John" Camber (Ooi 920 ee See 6 ly 33,000,000 

Geo, Murohing =") be ak Dee 0s GaN cea ne oe ae Oe 8,000,000 

A number of smaller mills on the St. John and its 

branches in Canada and the United States.. .. 90,000,000 
407,000,000 


Now, on the assumption that each foot of lumber, board measure, will produce a 
pound of sawdust, the total sawdust would of course amount to 407,000,000 pounds per 
annum. 3 

So much for this part of the data required. to find the strength of the sawdust 
pollution of the St. John. ; 
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According to the Hydrographic Survey of the State of Maine (Walter Wells, 
superintendent, 1869), the total drainage area of the St. John river is 26,000 square 
miles, of which 7,400 lie in the State of Maine. The annual discharge from the area 
in Maine is 284,000,000 cubic feet. Using this as a basis, it follows that the annual * 
discharge from the whole area will amount to about 1,000,000,000,000 cubic feet, or 
62,000,000,000,000 pounds. 

On the assumption that the saw mills run for about two-thirds of the year, say 
200 days, it will follow that 407,000,000 pounds of sawdust mingle with about (40 
trillion) 40,000,000,000,000 pounds of water. Expressing this in the form of percen- 
tage strength of sawdust solution, we get ‘O01 as the result. 

Comparing this again with my laboratory experiments, in which a solution of ‘12 
per cent strength killed a minnow in 29 minutes, and another solution in which a 
strength of :16 per cent killed in 90 minutes, we see that even if all the mill refuse 
were discharged into the St. John the pollution would not be great enough to kill fish. 

Moreover, we must make two allowances in the case of the St. John river. In the 
first place, much of the lumber is spruce, and according to my laboratory experiments 
of 1902, spruce sawdust was the least poisonous of all. In the second place, it must be 
remembered that St. John is the scene of the great reversible falls. During two periods 
of every 24 hours the St. John river falls into St. John harbour. During two other 
periods of the day the salt water of the Bay of Fundy pours into the mouth of the 
St. John river, the tide effects being felt as far up the river as Fredericton. This im- 
mense body of salt water, therefore, mingling with the fresh water of the river, lessens 
He strength of the sawdust pollution at the mouth and renders it still less likely to do 

arm. » 


BAY OF FUNDY. 


One would suppose it quite as likely to hear that the Atlantic was polluted with 
sawdust as to hear that the Bay of Fundy was. . And yet that is precisely what could 
be-heard among the fishermen along the Bay of Fundy in 1877 and 1879. 

In 1889, the late W. H. Rogers, inspector of fisheries, published what was known 
as The Suppressed Sawdust Report. Writing in reference to- pollution of the Bay of 
Fundy, he says (page 2 of his pamphlet) :-— 


‘It has been stated that the falling off in the catch of shad in the Bay of Fundy 
was caused by sawdust; that fish swallowed it, and died in large numbers in conse- 
quence. The fact that ideas of this kind gained some credence led me to inquire more 
carefully into the matter, but not for my own satisfaction, because no such doctrine 
« uld be avcepted by any one with the most limited knowledge of the habits of fish, or 
the natural laws governing them. The same idea had been exploded several times before 
in the case of other branches of the fisheries, notably the Digby herring fishery. My 
views and reports on this fishery will be found on file in the year 1879, and it will be 
seen that the state of that fishery since has fully sustained the position I maintained 
at that time. The average annual catch from 1870 to 1879, ten years, was 22,300 boxes, 
and from 1880 to 1887, eight years, 55,200 boxes. During the years 1877 and 1879, 
when the annual catch fell to about 5,000 boxes, sawdust was pointed to as the cause, 
and numerously signed petitions were sent to the government pressing for the enforce- 
ment of the law. My view was stated to be that the decrease was merely owing to a 
periodical fluctuation, with which sawdust had nothing to do, and that the fish would 
return in as great abundance as ever. And I appeal with full confidence to the facts, 
as stated, substantiating my view after,an experience of nine years has thrown its 
light upon the subject. In 1887 the catch of Digby herring amounted to 74,135 boxes ; 
the catch for 1888 is only 12,200. We may, therefore, expect again that large numbers 
of petitions will be sent to the government asking the enforcement of the sawdust 
law, so as to save the Digby herring fishery from destruction.’ 
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THE STE. CROIX RIVER. 


Returning again to the immediate subject of my report, I would like to call special 
attention to the conditions found at St. Stephen, N.B.,.on the Ste. Croix river. 

This river has been the scene of lumbering and milling operations, I suppose, for 
over a hundred years. At first the trade was an export one with the mother country, 
the lumber being in the form of square timber. The many old wharfs at St. Andrews 
now in a state of utter decay may be taken as an index of the extent of these early 
lumbering operations. That a great deal of wealth was accumulated in these early 
days, both at St. Andrews and St. Stephen, from the trade in timber, is attested also 
by the remains of many fine private residences and grounds still to be seen in every 
' street of these towns, but especially in St. Stephen. . 

Gradually, as the character of the lumber trade changed from the manufacture 
and export of square timber to that of deals and boards, the centre of this business. 
shifted from St. Andrews to St. Stephen, because here there was magnificent water 
power. At one time—some thirty years ago—there were not less than 13 large saw- 
mills at St. Stephens, all discharging every pound of their sawdust into the Ste. Croix 
river. To-day there is not one-third of this number. The sawdust is still discharged, 
however, into the river, excepting that from cedar shingles, which is carted’ away and 
burnt. ‘ 

During the many years that sawing has been carried on here, millions of tons of | 
. sawdust must have been passed into this river. When the tide is out, the sawdust is 
- carried dcwn below the town by the river’s current, so that for practically a mile below, 
little or no sawdust accumulates along the banks. But beyond this point, for a dis- 
tance varying from 14 to 8 miles, immense beds form, especially during July, August 
and September, when the water is low in the river. During the freshets of spring 
these beds are washed down and away out into Passamaquoddy bay. 

Here then, if anywhere in Canada, we ought to find fish killed by thousands as a 
result of the fungus growths, poisonous gases, or other effluvia which have been so 
graphically described by those who have written upon the ill-effects of sawdust. But, 
strange to say, so far as I can learn, no unusual death rate among’ fish has ever been 
reported along the mouth of the Ste. Croix. On the contrary, there has been only the 
usual decrease in the catch of anadromous fish, such as has occurred along almost 
every river in the maritime provinces. The decrease has not been due to the effects 
of sawdust, but to deforestration, to overfishing, and to lack of fishways, or improper 
fishways, so that anadromous fish cannot pass up the rivers to their natural spawning 
grounds. 

Moreover, Mr. Frank Todd, an unusually well-informed man upon all fishery mat- 
ters, a gentleman who has been inspector of fisheries for this district for a number of 
years, tells me that he has caught hundreds of salmon at the tail end of the lowest 
mill on the river, where sawdust would naturally be most abundant; and that during 
every season for years he has watched salmon ascending the river towards their natural 
spawning grounds above. 

Looking at the mills, the sawdust, the fishways and the annual catch of salmon 
by anglers, it is quite clear that sawdust has not destroyed the salmon, fishing on the 
Ste. Croix river. - 

Turning now to look at the subject from the point of view of an infusion of saw- 
dust in water, what do we find? Well, we find this: The annual cut of lumber at St. 
Stephen, board measure, is, according to Mr. Frank Todd, about 35,000,000 feet. Ac- 
cording to Mr. Wells, from whose report I have already quoted, the annual outflow 
of water of Ste. Croix is 44,800,000,000 cubic*feet, or, expressed in pounds, 2;,,800,000,- 
000,000. 

Now, if we express the weight of sawdust as percentage of the weight of water 
for two-thirds of the year, which is about the length of time that the sawmills run each 
year, we shall find that the solution is one of ‘:009 per cent strength. 
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‘Comparing this with fatal doses of sawdust poison as determined in my laboratory 
experiments already alluded to, it can easily be seen that uo harm can be done to fish 
fry or fish eggs by the water at the mouth of the Ste. Croix river. 

Moreover, another important factor must be taken into account. Tidal water 
rises about 8 feet at the ends of the lowest mills on the Ste. Croix. The sawdust is dis- 
charged, therefore, not into 123,000,000 cubic feet of river water daily, but into this 
amount of fresh water plus the tidal water of Passamaquoddy bay. This tidal water 
is of immmense volume. When the tide is out the river averages 50 yards in width and 
fcur feet in depth for 5 miles below the mills. When the tide ig in, this increases to 
150 yards in width and 20 feet in depth. In other words, the volume of water into 
which the sawdust is dischatged becomes fifteen times larger, and the strength of the 
solution becomes fifteen times less. Consequently, in tidal waters sawdust pollution is 
diminished and the poisonous effects, if any, are still further reduced below what they 
would be in a river that did not discharge into the sea. 


CONCLUSIONS. 


1. I submit the same general conclusion as I did in my report for 1902. No 
stream can be pronounced off-hand as poisoned by sawdust. Each stream must be 
studied by itself and the varying conditions must be thoroughly understood before a 
judgment can be pronounced. The chief things to be considered are (1) the quantity 
of sawdust and (2) the volume of water into which the sawdust is discharged. Subor- 
dinate conditions are the rapidity or sluggishness of the stream, the amount of sun- 
light or shade and the character of the water, whether from agricultural lands or from 
primitive forests.’ | | 

2. I have not the slightest hesitation in saying that no stream or river which T 
have yet studied in Ontario, New Brunswick, or Nova Scotia, is sufficiently polluted 
with sawdust to destroy half grown or full grown fish. 

3. The varying strengths of sawdust solutions that will kill different kinds of fish 
eggs have not yet been determined. Perch eggs were hatched out in the university 
laboratory in a solution of ‘08 per cent strength. 

4. In place of sawdust being the potent factor in the destruction of fish life, it 
would seem likely that mill dams are the real cause. Mill dams without proper fish- 
ways prevent the ascent of anadromous fish to their- natural spawning grounds, and 
thus cut off all chance of natural propagation. As suggested in a recent report by Pro- 
fessor Prince, the question of the adequacy: of fishways is a vital one to Canadian 
fisheries. 

5. It would seem more reasonable to amend the Act against passing sawdust into 
streams, and make it approximate to that in force in the State of Massachusetts. In 
this state, it is provided that whenever the Fish and Game Commissioners should de- 
cide ‘ that the fish in any brook or stream are of suficient value to warrant the prohi- 
bition or regulation of the discharge of sawdust from sawmills, and that the discharge 
thereof from any particular sawmill materially injures such fish, they could restrict 
the pollution by an official order.’ 

This would compel a personal inspection of a stream before an order could be 
issued to stop its pollution by sawdust. In this way both the interests of millowners 
and of the general public would be carefully weighed before the law would be placed 


in execution. 
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XIII © 
PROFESSOR MACALLUM ON THE CHEMISTRY OF MEDUSA. 
A CONDENSED RESUME OF RESULTS 


By Proressor Epwarp E. Princr. 


Commissioner of Fisheries and Director of the Marine Biological Station of Canada. 


A detailed account of the laborious researches of Professor Macallum, F.R.S., on 
the inorganic composition of certain marine jelly-fishes or meduse, appeared in the 
Journal of Physiology, Vol. XXIV., pp. 213-241. These researches were commenced 
in the summer of 1900, at the Marine Biological Station of Canada, and were con- : 
tinued during several seasons, with results so interesting in themselves and so SUgr 
gestive in their theoretical bearings as to justify repetition in an abbreviated popular 
résumé. The conclusions which they appear to reasonably yield are, indeed, of such 
profound biological significance that I have ventured to prepare a condensed summary, 
divested as far as possible of technica] phraseology. 

The medusz are amongst the most familiar of sea-side objects. These disc-shaped 
C'alenterates, variously called jelly-fishes, sun-fishes and sea-nettles are, as Dallas 
said, ‘wonderfully beautiful creatures, though the amount of solid matter contained 
in their tissues is incredibly small. The greater part_of their substance appears to 
consist of a fluid differing little, if at all, from the sea-water in which the animal 
swims, and when this is drained away, so extreme is the tenuity of the membranes 
which contained it, that the dried residue of a jelly-fish, weighing two pounds, which 
was examined by Professor Owen weighed only thirty grains.’* The fluid or so-called 
jelly substance is, however, as Professor Macallum’s researches show, not identical 
with sea-water. Professor Macallum began his investigations by placing jelly-fishes in 
vessels of sea water of various strengths, and by altering the proportions of individual 
salts, he endeavoured to ascertain the action of the salts upon these living organisms. 
As the exact composition of the jelly-fishes themselves was unknown, it soon appeared 
to him that no conclusive results were possible until the composition of the medusse 
had been ascertained. Two species, it may be mentioned, were specially studied, viz.: 
Aurelia flavidula, Peron and LeSueur (closely allied to the European Aurelia aurita) 
and Cyanea arctica, the first-named ranging from 5 to 10 inches in diameter, in the late 
summer months when it is mature, while the last-named (Cyanea) may reach a size 
of 3 to 5 feet across the disc, although smaller examples are most common. Specimens 
of Cyanea arctica are on record having a diameter of not less than 74 feet, and possess- 
ing tentacles over 120 feet long.+ 

Owing to their simplicity of structure, especially their histological features, there 
is a prevalent impression that jelly-fish imbibe, in sponge-like fashion, any fluids by 
which they may be surrounded, and Professor Loeb, of Chicago, has published the 
opinion that the existing chemical environment normally affects directly, not only the 
chemical constitution of meduse; but their physiological activities as well, to a re- 
markable extent. The swimming motions or pulsations of Aurelia and Gontonemus 
are dependent, he declared, upon the presence of sodium, calcium, and potassium ions 
in their sea-water environment. Professor Loeb instanced an experiment in which a 
ring-like portion of the margin of Gonionemus was cut away, and the usual locomotor 
pulsations ceased in ordinary sea-water; but, when placed in a & normal solution 


*Natural History of the Animal Kingdom, London, Griffin & Co:, pD.--70, 
TRolleston’s Forms of Animal Life. 2nd Ed., Oxford, p. 788. 
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(i.e. 3°6 per cent) of sodium chloride, it rythmically contracted for an hour or more. 
He decided that the margin differed from the centre of the disc in that species, and 
contained sodium, calcium and potassium ions in different proportions. The pulsations 
in the case of Aurelia did not cease after its margin had been cut off. Dr. Macallum 
found, however, that the contractions of the dise of Aurelia were rare and feeble in 
ordinary sea-water, after cutting away the margin of the disc, though very vigorous 
in the 2 normal solution of chloride of sodium; but he concluded that the salts 
did not act directly on the tissues, e.g., the nerve cells, muscles, &c., as Dr. Loeb 
thought; but on the nerve endings in the epithelium of the lower surface of the jelly- 
fish, usually called the sub-umbrella. This was clear from the fact that all contractions 
ceased when a 0:08 per cent solution of formalin in sea-water was gently brushed over 
the surface, or when the surface was so stroked with the back edge of a scalpel as to 
scrape the epithelium. These ectodermal cells, or epithelium elements, which form 
the thin covering over the gelatinous bell (mesoglea) possess no markedly contractile 
character, and have assumed, in the morphologist’s view, a function -practically 
sensitive and protective alone, ‘they have largely given up,’ as the late Professor T. 
Jeffery Parker said, ‘the function of contractility to the muscle processes or fibres.’ 
This layer of living ectoderm prevents that direct influence, and interchange, which 
Professor Loeb regards as exercised by the chemical environment of the meduse. Any 
rapid exchange between the outside medium and the salts in the tissues of the jelly-fish 
is barred, otherwise the composition of the ‘jelly,’ which forms so large a portion of 
the disc, would change with every change in the sea-water in which the creature floats, 
e.g., in passing from ocean water to brackish, and vice versa. 

The gelatinous tissue or jelly is really a supporting lamella between the endoderm 
and ectoderm layers, but immensely thickened, as compared with the mesogleal lamella’ 
in Hydra, and it is very effective in impeding the exchange referred to, and indeed, in 
preventing the diffusion of foreign matters. Methylene blue, injected by a hypodermic 
needle into a vigorously pulsating Aurelia, was found to stain one spot only, and it was 
not possible to detect any spreading-out of the colour even after 24 hours interval. 
While the prevention of the diffusion of foreign substances is secured on the one hand, 
and the retention, on the other hand, is ensured of fluid and inorganic matters, the loss 
due to injury is also minimized and repairs to the surface are facilitated, even when 
such injuries are extensive.’ Thus, a third of the dise may be removed; but the naked 
cut surface is soon overgrown by a cuticle of small and glistening epithelium cells. 
The jelly consists of a minutely reticulated meshwork of proteid, called discin, which 
retains water and inorganic salts, and by its excessive firmness resists diffusion and 
osmosis so’ long as the trabecule are maintained. Though the epithelial cuticle inter- 
poses a barrier against rapid exchange between the watery environment and the dise 
substance, and the mesoglea itself resists the diffusion of. foreign matters, yet the 
epithelial cells of the surface of the bell, and the lining cells of the gastro-vascular 
canals, exercise a remarkable selective power. They take in some chemical matters and 
reject others in the most unmistakable manner. : 

Before referring to the details of this interesting selective action of the cells as 
living units, and to the methods adopted by Professor Macallum in his researches, it 
may be necessary to point out that the composition of meduse has engaged many 
observers. Krukenberg found in Rhizostoma Cuvieri, from the Adriatic, that the solids 
were 4°608 per cent and the organic 8 per cent; in Aurelia the solids were 4°2056 and 
4°66 per cent, and in Chrysaora hyoscella, the percentages of solids were 4°25 and 3°7. 
Ladenburg found in two examples of Aurelia aurita from the Bay of Kiel, where the 
surface salinity is 1-7 to 1°8 per cent on the average, that the solids were 2°06 in one 
example, and in another 2°1 per cent. Krukenberg also attempted the estimation of 
the chlorine in meduse from different localities, and found that Aurelia from east of 
the mouth of the Rhone showed 1°5975, and Rhizostoma Cuviert showed 1°65075 per 
cent, as compared with specimens of Awrelia from the Gulf of Trieste and the Red Sea, 
which showed a percentage of chlorine as follows: 1°79275, 2°0306 and 2°2293, when 
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the water of the sea contained respectively, chlorine percentages as follow: MB 43 
1-931 and 2-0945. Other meduse, from the same sources, Krukenberg found to con- 
tain chlorine greater in amount than in the surrounding sea-water, and he stated that 
in medusze from waters of low salinity, their salinity was relatively much higher than 
in meduse from sea-water of high salinity. He also found that a piece of jelly (in 
sea-water of 2-1868 per cent of chlorine) gave a fluid containing 2-334 per cent of 
chlorine; while, when the sea-water contained 2°272 per cent, the jelly fluid showed 
1°345 per cent of chlorine—a most remarkable result, due to diffusion laws. Whether 
the loss of water, however, was owing to exudation or to mechanical processes, Kru- 
kenberg could not decide. In distilled water pieces yielded, he found, 4-98 and 4:13 
per cent of chlorine, and in a medium containing magnesium sulphate only, the loss 
cf salts decreased with the increase in the strength of the sulphate. A 6 per cent 
solution showed 4°33 per cent in the fluid given off, while in a 10 per cent solution it 
was 4°34 per cent; but in a 20 per cent solution the chlorine in the fluid was 3-229 
and 3°666. With solid magnesium sulphate placed on the fragment of jelly, the fluid 
given off contained from 1:292 to 1-596 per cent of chlorine. 

For the purposes of the St. Andrew’s investigation it was necessary to have ample 
material to enable adequate analyses to be made. Hence a juice was prepared from 
living specimens of jelly-fish. The specimens were suspended in muslin bags in the 
station laboratory, for about ten minutes, so that the sea-water on the outside, and in 
the gastro-vascular canals internally, could drip away. 

After this draining the specimens of Aurelia were subjected to a mincing process 
by hand, and the fine minced jelly was, after a second straining, kneaded thoroughly 
until liquified. The strained fluid, mixed with the kneaded material, presented a turbid 
appearance until the cellular elements settled, when the liquid was opalescent. Crystals 
of thymol were used for preserving samples, or else 2 ce. of formalin to 1000 ec. of the 
fluid. This fluid was stored in phials having tight-fitting glass stoppers. 

As the canals in Cyanea arctica continue into the long dependent filaments, more 
time was necessary for the draining process in that species; but even after the lapse 
of an hour some sea-water still remained. There was in consequence of longer suspen- 
sion some loss of organic material. 

The specimens of Cyanea were then allowed to liquify spontaneously, after being 
broken up, and in the course of twenty-four hours a brownish red liquid resulted, in 
which the ropy tentacles remained undissolved. This was preserved by adding 2 or 
3 ce. of formalin to 1000 cc. of the fluid. Preservation was satisfactory, but a pre- 
cipitate settled in the Aurelia fluid, consisting largely of magnesium hydrate in union 
with some proteid matter. The medusa fluid or juice was subjected to elaborate 
analysis by Professor Macallum in the physiological laboratories of the University of 
Toronto, and the details require, of course, to be studied in the original paper, but the 
main results may here be summarized :— 

(a) The sulphuric acid is much below that of the surrounding sea-water, absolutely 
and relatively. 

(b) The magnesium is less than in sea-water, in Cyanea as much as 10 per cent 
less. 

(c) The lime is the same as in sea-water at St. Andrew’s and Canso in the cage 
of Aurelia; but in Cyanea it is greater. 

(d) The potassium shows the greatest disparity, being in Aurelia 40 per cent in 
excess of the amount in the sea-water and in Cyanea 100 per cent greater. 

The selective action of the living cells forming the exterior covering and the in- 
ternal (gastro-vascular) lining, is responsible, there éan be no doubt, for the relatively 
large amount of potash salts taken in, and the ratio of the proteid nitrogen and phos- 
phorus in one as compared with the other, viz., 1:2°5 is corroborative. The slight 
decrease in the sodium may be due to its replacement by potassium. The difference 
of the aqueous environment at St. Andrew’s and at Canso explains the difference in 
the analyses of the specimens of Aurelia from the two places. Their subjection every 
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twenty-four hours to greater variations at St. Andrew’s than at Canso during em- 
bryonic and larval life is the likely explanation. At St. Andrew’s the extremes are 
no doubt in April and August, but at Canso the range of variation is limited, and due 
to the depth, &e., of the adjacent waters. The following chlorine determinations show 
this :— ) 

Surface water, Canso, chlorine 1-6548. 

Atlantic outside of Canso, chlorine, surface, 1:6032 ; 10 fathoms, 1°$302 ; 25 
fathoms, 1°7262; 50 fathoms, 1-7476. | 

The degree of salinity in the surrounding medium affects little the presence of 
chlorine in meduse. If once a salt of sea-water is appropriated by the jelly, it remains 
there for life, and any exchange must inevitably be slow. The jelly favours fixity and 
uniformity of concentration, and the epithelium cells are effective as a barrier. Pro- 
fessor Macallum’s view is that heredity must be the cause of the selective power, 
whereby the cells accept the lime and sodium salts on the whole as they are in sea- 
water, and take in also the potash, but reject some of the magnesium and sulphuric 
acid. Whether, however, a power of choice was inherent from the first in meduse, or 
developed: as an acquired function, must be decided by the conditions regarded as 
obtaining in their ancestral progenitors, and the sea-environment in which they existed 
in past geological times. 

Celenterates are a primitive type, indeed, the Graptolitidae of the Silurian 
age, and the Silurian and Devonian Stromatoporida, are generally regarded by paleon- 
tologists as hydroids, and there can be no question of the remains of Jurassic medusm 
in the Solenhaufen slates, and of at least one Cretaceous medusa; and the reference of 
these ancient forms to the order of (Craspedote) Trachymeduse, and to certain orders 
of the Acraspeda, shows a striking stability in their morphological and structural 
features. 

What must have been the environment of the early jelly-fishes? What were the 
surrounding conditions in the primitive seas which determined for these ancestral 
Slydrozoans that fixity of inorganic composition referred to 2? Professor Macallum 
points out that the primal seas, when life first appeared, must have contained a less 
quantity of salts, derived from the more readily decomposable rock materials, under 
the enormous atmospheric pressures, and at the high temperatures, at which vapour 
condensation first took place. 

Biologists are well aware of the fact that the simplest forms of animal life (such 
as the Protozoan form Amoeba), while intolerant of extremes of heat, become sluggish 
as the temperature rises above 15° C. until at 30° or 35° C. movements cease a'together, 
but may be restored by lowering the temperature. If, however, the heat be raised to 
40° C. heat rigour is produced, the protoplasm coagulates and the organism dies. There 
is, of course, a certain percentage of salts in solution in the fresh water in which 
Amoeba lives. 

The sudden addition of 2 per cent of the chloride of sodium at once produces 
dry-rigor and general shrinkage; but if the change be gradual Ameba will live in a 
4 per cent solution, i.e., one twice as strong as that which results in dry-rigor, if the 
change is sudden. Ameba has no barrier-membrane or cellular layer, but merely an 
ectosare or slightly differentiated protoplasmic stratum externally. The contrast 
between the Protozoa and the Metazoa renders deductions unsafe, but, after all, 
Medusz are low in the scale. Experiments with a remarkable fresh-water Medusa 
(Crapedacustas sowerbii Allm.*) discovered in the Royal Botanical Society’s Gardens, 
Regents Park, London, some years ago, are interesting in this connection. Marine 
Celenterates are not very tolerant of fresh-water, and the Medusa just mentioned is 
the only non-marine jelly-fish known. Romanes found that it was even more in- 
tolerant of change. Dropped ino sea-water at 85°F. (being a tropical species) it 
remained unaffected for 15 seconds, then there were two or three tonic spasms, lasting 


*Professor Ray Lankester named it Limno 


} codium at the time of its discovery. See Nature, 
Vol. XXII., 1880 (pp. 147, 177, 361, &c.). 
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a few seconds, but in 80 or 40 seconds these faded into irregular twitchings. It 
became contracted and quiescent at the end of the-first minute. On being replaced 
in fresh-water a strong spasm occurred after five minutes had elapsed, and for 20 
minutes there was no motion. Irritability continued for some hours, as proved by 
pinching with forceps, but the effects of the sea-water immersion proved fatal. It 
wes found to live for some hours in brackish or very weak salt-water (1 in 12, or 1 in 
15), and it lived for days in a still weaker solution (1 in 18). Marine jellyfish can- 
not endure a high temperature, indeed 70°F. is fatal; but this fresh-water form with- 
stood 100°F.—its pulsations being 80 per minute at 65° to 75°F., while they increased 
to 120 per minute at a temperature of 85°F. Freezing killed Crapedacustas, where- 
as marine species have been frozen and on being thawed out, they swam about as 
usual, Again, marine species survive for hours in saturated brine, as Romanes 
proved. There is a parallelism, as Dr. W. B. Carpenter long ago pointed out between 
morphological differentiation and physiological differentiation, and the physiologist 
may well be impressed by the diverse animal forms, amongst the Metazoa, which are 
eble to maintain a vigorous vitality in the midst of greatly changed or changing 
external conditions. They have within themselves the power of compensating for these 
changes in an extraordinary degree. Above all, the specialized and complex organiza- 
“tion of man possesses surprising capability of resistance to, or rather, independence 
of, environmental changes. He is capable ‘of sustaining the highest ag well as the 
lowest extremes of temperature and of atmospheric pressure,’ to quote from the dis- 
tinguished authority just referred to. This resistance to varying external changes, 
is an inherent potency by which organic individuality is to no small extent main- 
tained. 

To return from this excursus to Professor Macallum’s investigation, it seems 
clear that while the inorganic composition of Aurelia and Cyanea has acquired com- 
perative fixity, the adaptation of these forms to changes in chemical environment is 
incomplete and variable. When the salts in sea-water were less abundant than they 
are now the medusze would, doubtless, acquire a fixed relation to the relatively con- 
centrated potash salts, while more tolerant of the salts of soda, as they became more 
concentrated. More than the usual amount of potash salts would be absorbed, in 
erder to retain the physiological equilibrium; but this excess would diminish as the 
cells accommodated themselves to the altered relation between the potash and the soda 
selts. The power of taking up sodium and magnesium compounds would increase 
though not to such a degree as to take in the full amount present in sea-water. Fur- 
ther, the power to select lime would early approximate to the limit of the amount 
in sea-water. . 

The amounts, absolute and relative, are detailed in the following table :— 


a. ABSOLUTE AMOUNTS IN 100 PARTS. 


| Total 
aga Spiers erOl SO; | CaOt+ | MgOt K Na Salts. 
ater, St. Andrews—April...| 1018-03, 1°347 | 0°15126/0-04105 | 0°14888 0:027184 0.74236 | 2°41704 
Sea watery Sts Andrews” Cagnst, | 1023-70] 1-7473] 0°20267'0-05259 | 0-1osidl0-090896 0-9880801 S-Léee6 
ia, St. Andrews... ....... 1023°49| 1°7174| 0°18363,0°0515 | 0°17556(0'048745|........|........ 
Soa water, Ganson -1:835°C.| 1022-78) 1-6548| 0-18931/0-04943 | 0°1837710.083908 0°01808 |'9°5806a- 
Cyanea, Canso—t/\= * 2°187° C..) 1024-42) 1°6842| 0°11349 0048785, 0°16946 0 068935 0° 89926 | 2-9279 
Aurelia Canso—t/\= —2°01° C...| 1023°52, 1-7231| 0°12245'0-05375 | 0°18205|0:048103 0°925773| 3°00175 


* As compared with distilled water at 4° C. 
+Grven as CaO and MgO to facilitate comparison witn the tables of Dittmar and Forchhanmmer. 


+ Cryoscopic determinations on carefully filtered juice in each case. 
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». AMOUNTS RELATIVE TO CHLORINE (Cr=100). 


Total 
ae SO, | CaO. | MgO K Na | oitte. 
Sea water, St. Andrews—April...............- ve 11523 3°04 11-06) 2°01 55°12 | 179°44 
" " AGU USH op 20 ese oc Mebicatas Ii cae 3.001) (1107) 22 -025.|— 00" a2 porous 
Aurelia, St. Andrews. ......... Tae ak We OES Seman ane 2°998 TO: DoD: BSS. Se ne aa eee 
Sea water, Canso. ..... EAs.) See eee me eee 11°44 2:988 A Eble 20ac 55°55 | 180°3 
Aurelia, Canso........ OE ae AL Sa Pe Re = Tah 3°118 10°56) 2° 792 DoS 174°2 
Cyanea,; Canso:.. oe. 45a. Secs een emer oa, 6°73 2°89 10°06} 4°093 | 53°38 | 173°84 
. 
Ocean water, Mean (Dittmar)s....2f tp. 26se88a.. 11°576' _3°026) 11°21) 1°997 | 55°27 | 180°534 
" Ws " (Forchhanimer) Sn das a eslapate Smet sone 11°88 2°95 TUTTE COZ Te. oe 181°1 


That the amount of sulphuric acid is much below that in sea-water, both absolute- 
ly and relatively in Aurelia and Cyanea, is very noteworthy, and its slow rate of in- 
crease in sea-water must be the explanation of the low proportion. There are three 
equivalents of acid to one of lime in sea-water; but in river-water the acid equivalents — 
ere much smaller than those of the lime. Apparently it was not possible for the 
Medusze to accommodate themselves to these external constituents in the same degree, 
owing no doubt to the physiological rate of accommodation being slower for sulphuric 
acid. The degree of accommodation to each constituent of sea-water varies very 
much, resulting in a deficiency in the case of sodium of 3-4 per cent, of magnesia 
5-10 per cent, and sulphuric acid 82-36 per cent. 

While these speculations are offered by Professor Macallum with reserve, they 
vive interest to the well-known fact that some salts are relatively more abundant in 
their vascular fluids than in the media in which animals live, or than in their food. 

The proportions of sodium, calcium and potassium, omitting for the moment 
magnesium, in the Aurelia and Cyanea juice, are strikingly similar to their propor- 
tions in mammalian serum and in Ringer’s solution*, and indicate that these propor- 
tions in plasma are primitive and ancestral, and must date from a geological epoch 
when sea-water was poorer in salts of magnesia than it is now. In vertebrates and 
invertebrates of old, as in the Medusz of to-day, the fluids in the vascular system 
might be compared to modified sea-water,’so far as its inorganic constituents are con- 
cerned, and the physiological relation between the tissues and the salts in their vascu- 
lar fluids, fixed primitively, continued hereditarily to their descendants, whether they 
changed their habitat from the sea to fresh-water or to the land. The low propor- 
tions of magnesium to sodium’ in vertebrate blood, and the high proportions in sea- 
water, must have been established when magnesia was less abundant than now in sea- 
water. 

The view propounded by Professor Macallum implies that in the sea originated 
ell animal life. ‘The sea,’ August Weissmann indeed declared, ‘is the birthplace of 
all animal and plant life; and from it animals and plants have spread on to the land 
and into the fresh waters which permeate it.’ 

The jellyfish tissues have, it is clear, accommodated themselves to the high and 
increasing magnesium content of the ocean. Professor Loeb’s idea that sodium ions 
eye poisonous in sea-water, and may be antagonized by calcium and potassium ions 
in the tissues, mistakes and obscures the significance of the problem.. The animal 
eell, exposed for ages to the three elements in its environment, has adapted itself to 
them, and the proper explanation of the third element’s action is, that such a mix- 
ture of the solutions reproduces the primitive fluid-environment of the creature, 
hence the terms ‘poison’ and ‘poisonous’ are inapplicable. 


*Ringer’s solution is a mixture of salts favourable for the development and mainten- 
ance of contraction in cardiac and ordinary striated muscle. 
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The physiological habit, established ancestrally, is maintained. Loew’s idea that, 
because potassium salts favour chemical condensation-processes, this accounts for the 
high selective capacity for potassium possessed by animal and vegetable organisms, 
fails, however well-founded, and does not explain why medusa cells pack such salts 
away in the inert or dead jelly of the bell. 

Reference may be made to, other salts, small in quantity but important, and con- 
veniently omitted in estimating the total sum of salts in sea-water and in the juices of 
meduse. There is apparently no alumina in Aurelia and Cyanea, while the silica 
detected is so small in quantity that it may be due to sand particles, protozoan skele- 
tons, &c., in the gullet and gastro-vascular canals, though the jelly of Aurelia may 
contain silica, as sponges and ccelenterates, of course, can utilize the silica of sea- 
water. The iron present is, in St. Aindrew’s Aurelie, -0036 to -004 per cent, and in 
Canso Aurelie -00087 (volumetrically), while in Canso Cyanea it is -001796 to "00207 
per cent, whereas St. Andrew’s sea-water contains only :00006 per cent and Canso sea- 
water slightly more, viz.: -00098 per cent. Phosphoric acid in Aurelia juice contains 
"013314 per cent and Cyanea juice -030315 per cent, but it must be noted that only a 
small portion exists in inorganic combustion, the rest being from nucleo-proteid and 
lecithin. Bromine in sea-water, according to the late Professor Dittmar, is -3402 of 
the total halogen, and in Aurelia from Canso, with a total halogen of 1-723, it would 
be -00586 per cent. Iodine, in 50 litres of sea-water, amounted to 0006, yet in con- 
trast to analyses of sponges, repeated and careful tests with Aureléa and Cyanea* failed 
to show the presence of that element.. Another method showed its presence, but only 
"00001 to -00025 in 50 litres, and probably minute animals account for it. A very 
large quantity of the juice is necessary to determine its presence.t Does the gastro- 
vascular lining (i.e. the epithelial cells) reject iodides in sea-water, Just as the sul- 
phuric acid is rejected? If so, that is the explanation of the much smaller amount of 
iodine the medusa contains than the sea-water contains, in which it lives. 


The conclusions yielded by the very elaborate and careful analyses of Professor 
Macallum, and summarised in the final pages of his paper, may be concisely stated as 
follows :— 


1. Medusex differ in their chemical composition, as regards salinity, from the sea- 
water in which they live, and two species differ from each other, in the same water and 
on the same day. Specific individuality is not signalized by morphological and 
anatomical features only, but is indicated by inorganic chemical composition as well. 


2. The salinity of the sea-water environment may vary considerably, but affects 
very inconsiderably the salinity of organisms like meduse. 


3. Salts, once deposited in the jelly of living medusmw, are unaffected by osmosis 
while they continue to live in sea-water. 


4. The sodium in meduse is slightly less, and the potassium considerably more, 
than in the sea-water, taking the total halogen as the standard. The lime is about the 
Same as in the sea-water, but the magnesia is less (as much as 10 per cent less), and 
the sulphuric acid very much less (32 to 35 per cent) in the meduse. 


5. The iron is more, and the iodine less, in meduse than in sea-water; and the 
latter is apparently not associated with any compound which can be precipitated by 
alcohol. 


6. The lining cells of the medusa’s digestive system are living units, which exer- 
cise selection in absorbing the salts of sea-water, and this selection is more vigorous in 
respect to some constituents than others. 


*2 litres of the juice were used. 
+The total amount of proteid in Awrelia is very small, only % to % per cent of its total 
weight; thus 2,000 cc. of juice only yields a total of 2°6 grains of proteids. 
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7. The different selective preferences exercised are explained by the past history 
of the sea-water environment. Magnesia and sodium steadily increased, but lime and 
potassium must have reached their present proportions ages ago; and the internal 
epithelial cells of meduse accommodated themselves accordingly, although they have 
not yet accommodated themselves to the increasing sodium and magnesia. 

8. The inorganic composition of medusex, as shown by Professor Macallum’s re- 
searches, reflects the composition of sea-water less of to-day, than of past geological 
periods, possibly very remote periods. 


Fa) eR CR PAI RR Ry em mm 


POR I I any int 


= va a 4 


aig ENS Ses Og oe ie OE Ne 6S ee 


SS 


\\ 


ANS 


NS 


WARK 
\ AN 


‘ 


SS 


. 
\ 


